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MELANOMAS. INTERFERON THERAPY

Immunothera%) has been used for the treatment of human cancers since
' . 1 . . .

Coley's regort in 1893"". A number of immuno-stimulants have been applied in cancer
treatment” ¥, Interferon (IFN) is the first human cytokine to be widely studied

Our first results with peritumoral and intratumoral application of human
natural leukocytic irgterferon (HNLI) in melanoma patients were published in 1981,
and the last in 1989,

Markovic et al © evaluated the effect of HNLI after surgical procedure in 11
patients with skin melanoma and malignant neoplasm of the breast for the values of
C|g - steroids and particularly of dehydroepiandrosterone The application of HNLIin a
dose of 2x10” IU resulted in normalization of Cj9 - steroid metabolism

The expenence of Knezevié et al”? suggests that HNLI increases the
invasiveness and lytic activity of macrophages. The activated. macrophages are
significantly larger. Another characteristic of HNLI application is the proliferation of
lymphoid tissue. HNLI sumulates the mfiltration of tumor stroma with the masses of
lymphocytes and macrophages, they pass into the streaks of tumor cells and destroy
them A comparison of the changes in parenchyma and tumor stroma before and after
HNLI therapy has shown that it takes 2-4 weeks to make the defence stronger A
significant role of HNLI is the activation of regional lymph nodes even if it has not been
applied directly to them It seems that HNLI strongly increases the active defence of
lymph nodes against the metastasis. In many nodes, a hyaline mass surrounding
damaged cell debris, and necrotic tumor cells were found They observed it in head and
neck tumors, gynecologic carcinoma and breast cancer. In all these cases, HNLI was
applied locally, peritumorally and intratumorally, and not to regional lymph nodes.

A literature survey demonstrated a low but significant response rate i patients
with disseminated menalomas after systematic use of r IFN alpha. In a clinical trial
Robinson et al."® achieved complete remussion 1n four out of 40 patients (10%) with
cutaneous primaries, whereas six (15%) melanoma patients had partial remussions, with
an overall response rate of 25%. In two patients, complete remission persisted 15 and 32



months from the onsct of treatment, respectively. Interferon was given in a dose of 10
million IU/M2 subcutaneously three times per week for one year Response rates of 10
and 20 % have been reported by most nvestigators using different wnterferons and
different dosing schedules' 79 A small proportion of patients with disseminated
malignant melanomas may achieve a complete responsc and some of these may have a
prolonged remussion (5 out of 50 pauents)" “2 Von Wussow et al. ™ studied the
effect of mtralesional jection of HNLI and r. Il*N alpha 2b m 51 patients. There was
complete or partial regression of injected nodules and 21% of objective systematic
responses (1 e regression of nonnjected metastasis outside the lymphatic dramnage
region of the myected tumor).

The aformentioned studies and results have justified further research of IFN in
the treatment of melanoma

PATIENTS ANDMETHODS

PATIENTS

Twenly-seven patients (14 before and 13 afler surgery) were treated with rIFN
alpha 2c Four patients were treated with HNLI. Six patients were male and 21 female,
aged 28-78 years The size of the melanomas at the longer diameter were from 5 to 56
mm, and at the shorter diameter from 5 to 50 mm The sites of the tumor were leg 14,
back 7, arm 3, sub-and retromandibular 2, face 2, axilla 1, anocutancous border 1 and
hard palate 1 Clinical stage 1 (melanoma confined to the skin) was recorded in 22
patients, clinical stage II (regional lymph node mvolvement) i two patients and clinical
stage III (disseminated disease) 1n three patients Clinical stage I group consisted of Ty
(melanoma confined to the epidernus, radial, superficial growth phase) 1n one patient.
Ty (vertical growth phase, nodular melanoma) m 17 patients and T3 (satellite
appearance) in f0u1 patients

INTERFERON

Recombinant HulFN alpha 2¢ was applied locally peri- and intratumoratly.
The duration of treatment was {rom one day through four wecks In two patients, r.IFN
alpha 2c¢ was admimstered intralymphatically The number of mjections was [-40
Interferon was not admmlstelcd on Saturdays and Sundays A single dose was 6 mcg
(corresponding to 1 36x10° U standard Gxa01-901- 535), and the total dose was 120
mcg 1n two cascs afller and mn five cases before surgery A single dose was 150 mcg
(corresponding to 3 4x10° U standard Gxa 01-901- 535), and the total dose was 300
mcg 1n nine cases before surgery and 1n seven cases after surgery. After surgery, one
patient (No 15, Table 3) recerved 60 mcg in 10 injections, and one (No 17, Table 3) 45
mcg in seven njections One patient (No 16, Table 3) recerved 75 mcg and 30 mcg
additionally 1n two intralymphatc applications, and one (No 25, Table 3) recerved 15
mcg 1ntralymphatically



HNLI'was apphied locally. One patient recetved 25 mjections and a total dose
of 1.2x10°, one pa}icm 18 injections and a total dosc of 0 5x10°. One patient reccved a
daily dose of 2x10" for 60 days, and one - the same daily dose for 60 days in addition to
the same dosc intramuscularly every other day ’

CLINICAL EVALUATION OF THE RESULTS

Clinical results were evaluated on the basis of the tumor s1ze before and after

interferon therapy.
PATHOHISTOLOGIC EVALUATION

The patholustologic confirmation of the chnical diagnosis was done on the

bioptic matertal Fxcised tumor represented the biotoptic material

IMMUNOHISTOLOGIC EVALUATION

The immunohistologic evalution of the results primanly took into
consideration lymphoid cells and macrophages m stroma

0 = no response, nonreactive stroma
+ = poor response, scattered lymphoid cells

++ = moderate response, numerous lymphoid cells, narrow nfiltration areas,
few macrophages

+++ = good response, massive mfiltration of lymphoid cells, numerous
macrophages

++++ = very good response, massive infiltrauon and formation of lymphoid
nodules i stroma, numerous macrophages

RESULTS

Generally speaking, according to the clinical evaluation, the tumor size was
reduced by more than 50% in four patients, by more than 25% n eight patients and by
less than 25% n two patients after mterferon treatment Before surgery, the appearance
of the tumor was changed, the surface peeled off and the edges were becoming clearly
bordered in all patients.

Data on seven living out of the fourteen patients treated with nterferon before
surgery, arce presented in Table 1 Three patients (Nos 3,4), Clark level II-I11, Breslow



level 1 0 to >2 0 mm, clinical stage I, T, - 2NyM, classification, are still alive five or
more years after the trcatment Patient No. 1, with a melanoma sized 50-55 mm and
satellites on the planta of the nght foot, Clark level V, Breslow level >2.5 mm, clinical
stage II, T;N\M, classification, refused amputation of the night leg above the knee and
accepled the interferon treatment. Afler the treatmant, the tumor was so strongly
delineated from the healthy tissue that the surgeon pecled the tumor off from the planta
of the right foot The amputation of the right leg above knee was thus avoided_duc to
the mterferon treatment. Threc out of seven patients (Nos 5,6,7) Clark level TI-1V,
Breslow level >2 5mm, chinical stage I, T.N M, classification, are still alive four years
after the treatment .
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Data on seven deaths 1n fourteen patients, Clark level [II-V, Breslow level 2.0
o > 2.5 mm, who were treated with interferon before surgery, arc given n Table 2
Three chnical stage 111, classification T;N; M, patients (Nos. 8,11,14), two chnical stage
I, classification T;N M, patients (Nos. 9,13) and two T,N,M, classification patients
(Nos. 10, 12) lived for | - 3 years alter the treatment.



Table 2
Before surgery

Deaths in melanoma patients
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Data on seven living out of the thurteen patients treated with mterferon after
surgery are given in Table 3 Thirteen melanoma cases were treated with interferon atter
surgery. Seven of them are still alive. six patients Clark level III-IV, Breslow level 2.0
mm to >2 5 mm, chinical stage classification T,-3NM,, and one patient chinical stage I1
classification T;N;M,,. Three patients (Nos 15,16,17) have survived for 6-7 years, and
four cases (Nos. 18,19,20,21) for 3-4 years up to the present Patient No 16, Clark level
IV, Breslow level >2 5 mm, clinical stage II, T:N,M, classification is still alive six years
after the surgery. In addition to 24x108 units locally, the patient also received 10x10
units intralymphatically into the leg.

Data on six deaths m thirtcen patients treated with interferon after surgery are
gwven in Table 4 Those patients, Clark level III-V, Breslow level >2 5 mm, clinical
stage 1, clinical grade T,-3N M, lived for 2-5 years after the treatment. In two cases,
Nos. 22 and 25, the tumor was not completely removed Case No. 25 with a melanoma
not completely removed on anocutancous border recetved only one intralymphatic
inyection of 5x10° unuts and lived for three years after the surgery.
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Table 3
After surgery

Living melanoma patients
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Four patients were treated with human natural leukocyuc interferon (IINL1). In
one melanoma patient, a fifleen-ycar-old girl with a lesion on the nose. whose diagnosis
was confirmed by mncision biopsy, complete renmussion was achieved after four weeks of
treatment, cluding eighteen mnjections and a total of 500x10° units The airl 15 stll
alive 10 years after the treatment In a patient aged 75 with a lesion on the hard palate
and a poor prognosis. complete renission was achieved locally after four wecks of
treatment with 25 mjections and a total of 1 2x106 units, but there were no cffects on
the lung and neck metastases The patient died one year after the HNLI treatment In
two patients (aged 63 and 70) with recurrent melanomas withun the surgical scar, in one
m the form of satellttes and 1n the other a tumor within the scar. both with a poor
prognosis, the tumors were trealed with a daily dose of 2x10° HNLI for sixty days
Recurrent melanoma regressed completely In the patient with satelhite metastases, 75%
of the nodules disappeared completely and the remaming were reduced n size In both
patients, both the origmal surgical specimeris and recurrences were confirmed by
microscopic examination Both patients died within 2 years afler the treatment



Table 4
After surgery

Deaths in melanoma patients
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DISCUSSION

A variety of clinical staging classifications have been rccommended for a
melanoma. Perhaps the most stmple and comunonly used is chinical stage T melanoma
confined to the skin (T, superficially spreading melanoma, radial melanoma, T, nodular
melanoma, T; nodular melanoma with satellites), climcal stage T when there 1s regional
lymph node mvolvement (N1), and climcal stage TIT when there 1s dissemmation of the
disease (M1).

The hkely outcome mn an individual 1s determuned by the depth to which the
tumor has spread 1nto the skin, the site of the tumor, the sex and age of the person, and
many of other variables.

In general, paticnts with lesions on the head and neck, trunk, hands and feet
have a poorer prognosis than those with lesions on the arms and legs The clinical
presence of ulceration and bleeding 1 melanoma 1s a sign of poor prognosis The
presence of microscopie satellites also means a poor prognosis, as well as metastases to
regional lymph nodes, but such patients stll live longer than those with metastasces
beyond the regional lymph nodes Older age has been shown to be an unfavorable
prognostic factor. Overall, women tend to have a better long-term prognosis than men.
as well as patients under 50 years of age as compared to older age groups



Winle melanoma 15 confined to the epidermus, 1t is known as m situ, level I or
intraepidermal melanoma which 1s nonmnvasive, has no abihty to melastdsue and if
removed at this stage, a cure will result 1n almost 100% of the cases"” If the growth
pattern changes from the superficial spreading growth phase to the vertical growth
phase (melanoma which has invaded from the epidermis mto the dermis), the tumor has
a potential to enter the blood and lymphallc vessels, and spread elsewhere 1n the body
from the primary site .

The prognosis of melanoma is inver: sel%/ related to the depth of tumor invasion
This concept. suggested by Mehnert and Heard® has been 1eﬁned by Clark et al @ who
have defined five levels of micromnvasion, and by Breslow ” who has mtroduced the
quantitative mna:uxmenl of the vertical thickness of melanoma with the use of ocular
micrometer Clark et al"" claim that primary melanomas evolve through two clearly
defined phases the radial growth phase and the vertical growth phase Only the cells in
the vertical growth phase exhibit all the properties of fully transformed cells A variety
of new cell-surface molecules are present on vertical growth melanomas, mcluding the
gangliosides GD2 and GD3 All these factors are relevant to invasive and melastatic
behavior and selective growth advantage

Breslow'? has suggested that lesions with a thickness of less than 0 76 mm
carry an excellent ¢ prognosts Shingluff et al‘ ) found that 4 8% developed recurrences,
but those with a 3-mm thickness and patients with Clark IV or V lesions had a poor
prognosis.

To evaluate the interaction of many prognostic factors, Mackie et al. "™ have
developed a prognostic scoring system Eleven prognostic factors are assigned a point
value. The higher the patients score, the worse the prognosis. Tumor ulceration and
satellite presence are poor prognostic signs.

Is there any evidence that the use of interferon can raise the survival rate of
patients or at least improve the quality of life of melanoma patients? The effects of IFN
on clinical prognosis are not yet completely known Is 1t possible to delay recurrence in
patients?

Partial regression, a decrease n the size and change of melanoma are seen n
almost 100% of patients. Does thus mean a better quality of hfe and a prolonged
survival for melanoma patients?

Two patients belonged to climical stage 1, classification T, (radial melanoma
with good prognosis), one of them received r IFN alpha 2¢ before surgery and 1s still
alive six years after the surgery, and the olhex patient, who received HNLI, is still alive
nine years afler the surgery

Climical stage I, classification T, (vertical growth phase, nodular melanomay),
was diagnosed 1n seventeen patients, and seven of them received r IFN alpha 2¢ before
surgery. Five out of these seven patients are sull alive, two for six years and three for
four years after the treatment, while two patients died, one of them two years and the
other three years after the treatment It seems that 1n this group the survival rate 1s better
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than could have been expected if only surgery had been performed. Ten patients
reccrved r.IFN alpha 2c after the surgery, and five patients are sull alive, one of them
for six and one for seven years, one for four years and two patients for three years atter
the treatment Five patients died, three of them lived for three years and two lived for
two years after the treatment.

In this group in which r IFN alpha 2¢ was applied after surgery, the survival
rate 18 lower 1n comparison with the group n which r IFN alpha 2¢ was applied before

surgery.

Clinical stage I, classification T; (satelhte melanoma) consisted of four cases
with poor prognosis. Two pauients who received therapy before the surgery, died two
and three years after the treatmant, respectively One patient (Table 3, No 16) 1s still
alive six years after the treatment and one died two years after the treatmant (Table 4,
No 23).

Chnical stage II, classificaion T3N; (with nodular involvement and poor
prognosis), was found in two patients, who are still ahive six years after the treatmant.

Chnical stage 111, classification T;N; M, (melanoma with distant metastases and
a very poor prognosis) consisted ol three patients who recerved HNLI and two who
recerved r IFN alpha 2¢ Three patients with metastatic melanoma recerved HNLI, two
of them showed complete regression locally, one patient showed partial regression, but
they all died {rom distant metastases within two years after the treatmant Two patients
who received r IFN alpha 2c¢ before surgery died within two years after the treatment.

What can be said about the efficacy of interferon n the treatment of melanoma
based on our experience and our method and schedule of application?

1 Local application of nterferon 1s effictent in melanoma clinical stage I
classificaton  T)NgM, with or without subsequent surgery, and 1s especially
recommended on cosmetically difficult localizations

2. Interferon is useful as an adjuvant treatment in clinical stage I, classification
T, and T;NyM, and clinical stage I1, classification T;N,M,, The recommended route of
administration 1s local interferon treatment for four weeks (3-5 times per week) before
and for twelve weeks (1-2 times per week) after surgery A significant role of local
tumor application of interferon is the activation and hyperplasia ot regional nodes. The
local application of mnterferon hinders the growth of tumor cells and preventing
dispersion of the neocytes, hibits micrometastasis thereby reducing the number of
tumor recurrences, increasing the chance of survival and improving the quality of hife.
According to our results, interferon application before surgery 1s more efficient than
that after surgery.

3 Interferon therapy of metastatic melanoma is of a limited efficacy, as shown
by our results. A response rate sumilar to that achieved by conventional chemotherapy
has been accomphlished n studies using higher interferon doses and much longer

interferon treatment' .
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In patients with metastatic disease, 1t 1s important to {ind effecuve adjuvant and
muumally toxic therapy to stmulate the resistance of the body The idenufication of
human melanoma cell surface antigens has led to the development of an array of mouse
monoclonal antibodies against glycolipid surface antigens Such antibodtes, if specially
prepared to overcome the immunogenscity of mouse monoclonal antibodies™ ", might
provide a uscful and efficient combination with r.JFN alpha which could enhance the
unmune activity against distant metastatic melanoma cells

Hcknowledgementy The authots would hike to thank Boehiinger Ingelheim for the donation of
1 IFN alpha 2¢ for our 1eseaich
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SUMMARY

Twenty-seven patients were treated with r [FN alpha 2¢ (fourtecn before and
thirteen after surgery) Four patients received human natural leukocytic interferon
(HINLY) Interferon was administered locally.

Out of two patients belonging to chaical stage 1. classification T, (radial
melanoma with good prognosis), one recewved r.IFN alpha 2¢ before surgery and 1s still
alive six years after the surgery, and the other received HNLI, and 1s sull alive nine
years after the surgery.

Clinical stage I, classification T, (vertical growth phase, nodular melanoma)
mcluded seventecn patients, seven of them recewved r IFN alpha 2c¢ before surgery Out
of these seven patients. five are sull alive, two for six years and three for four years after
the treatment, while two patients died, one of them two years and the other one three
years after the treatmant It seems that n this group, the survival rate 1s better than could
have been expected if only surgery had been performed Ten patients recerved 1 IFN
alpha 2c after surgery, and five patients are still alive, one for six and one for scven
years, one for four ycars and two patients for three years after the treatment Five
patients died, three of them lived for three years and two lived for (wo years after the
treatment

In this group, n which r IFN alpha 2¢ was applied after surgery, the survival
rate 15 lower i companson with the group m which r IFN alpha 2¢ was applied before
surgery

Clinteal stage 1, classification Ty (satellite melanoma) consisted for four cases
with poor prognosis Two patients who recewved therapy belore surgery, died two and
three years afler treatment. respectively One patient (Table 3, No 16) 1s sull alive six
years after the treatment and onc died two years after the treatment (Table 4. No 23)

Chinical stage II, classification T3;N, (with nodular involvement and poor
prognosis). included two cases still alive six years after the treatment.

Clinical stage 11, classification T;N;M, (melanoma with distant mctastases and

very poor prognosis) consisted of three patients who received HNLI and two who
recetved r IFN alpha 2¢ Three patients with metastatic melanoma recerved IINLI, two
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of them showed complete regression locally, one patient showed partial regression, but
they all died from distant metastases withm two years alter the treatment Two patients
who recerved r IFN alpha 2c before surgery died within two years after the treatment

Whalt can be said about the efficacy of iterferon in the treatment of melanoma
based on our experience and method and schedule of application?

1 Local application of mterferon 1s efficient in melanoma clinical stage |
classificaion T\NyM;, with or without subsequent surgery, and 1s especially
recommended on cosmetically difficult localizations

2. Interteron 1s uscful as an adjuvant treatment in clinical stage I, classification
T, and T;N)M, and chinical stage I1. classification T;N;M,, The recommended route of
admunistratton is local interferon treatment for four weeks (3-5 times per week) before
and for twelve weeks (1-2 tumes per week) after surgery A significant role of local
tumor application of interferon 1s the activation and hyperplasia of regtonal nodes. The
local application of wmterferon hinders the growth of tumor cells and preventng
dispersion of the ncocytes. mhibits micrometastasis thereby reducing the number of
tumor recurrences, mcreasing the chance of survival and contributing o a better quality
of hfe. According to our results, mnterferon application before surgery 1s more efticient
than that after surgery.

3 Interferon therapy of metastatic melanoma 1s of a hmuted efficacy, as shown
by our results A response rate simular to that achieved by conventional chemotherapy
has been achieved in studies using higher interferon doses and much longer nterferon
treatment

In patients with metastatic discase, 1t 1s important to find effective adjuvant and
minimally toxic therapy to sumulate the resistance of the body. The identification of
human melanoma cell surface antigens has led to the development of an array of mouse
monoclonal antibodies directed aganst glycolipid surface antigens Such antibodies, 1f
specrally prepared to overcome the immunogenicity of mouse monoclonal antibodies,
mught provide a useful and efficient combmation with r.IFN alpha 2¢ which could
enhance the immune activity aganst distant metastatic melanoma cells.

MELANOMI TERAPIJA INTERFERONOM

SAZETAK

Dvadesetsedmoro  bolesntka  Iyedeno  je lokalno s rekombmantnum
mterferonom, a cetvoro bolesnika s prirodmim humanim leukocitnim interferonom. Od
dvadesetsedmoro bolesnika hje¢enih s rekombinantmm interferonom, &etrnaestoro je
primalo rekombinantnn iter{cron prije, a trimaestoro nakon kirurskoga zahvata

O u&inkovitostt primjene nterferona u lyecenju melanoma na osnovi nasega
nacrta, nacina primjenc 1 skustva moZemo reét kako je lokalna primjena interferona
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u¢inkovita kod melanoma khnitkoga stupnya T klasifikacye T \NyM,. $to je zanimljvo
kod tumora lokalizacnja koph nije pogodna s kozmetskog stajalifta Interferon kao
pomocéna terapija melanoma konstan je u khimckom stupnju I klasitikacyye Ty 1 TNgM,,
zatim u khinickom stupnyu II klasifikacye T3NyM,, 1 u klinickom stupnju IT klasifikacye
T;N;M, Preporuca se lokalna prumjena mterferona tijeckom 4 tjedna, 3-5 puta u yednu
prye kirurskoga zahvata Znacapna uloga lokalne primijene interferona je aktiviranye 1
hiperplazija regronalnih Iimfiuh &vorova Lokalna primyena mterferona u 1 u blizini
tumora pomaze. uz ostale aktivnost, blokiranye tumorskih stanica. sprije¢ava disperzyu
malignih  stanica, mhibira mikrometastaze, smanjuje mogucnost ponovne pojave
tumora, pobolj¥ava i1zglede bolesnika za preivljavanje Primjena nterferona prye
kirurske intervenciye je udinkovityya, prema nadim rezultatima, od primjenc intetferona
nakon kirurSke intervencye, abi najbolp put je primyjena 1 prije 1 nakon kirurske
mtervencye

Lyecenje interferonom metastatskog melanoma. 4. khmckoga stupnja 1L
klastikacje T:NM,;, bilo je ogranmiene uéinkovitostt u naSim ispitivanjima.
Uemkovityje rezultate lyyecenga metastatskog melanoma, shiéne rezultatima postignutima
s uobicajenom kemoterapijom. opisalt su drugr autori koji su rabili mnogo veée doze
rekombinantnog interferona 1 puno duzu prumyenu interferona Za bolesnike oboljele od
melastatskog melanoma potrebno je naér ucmkovitu pomocnu terapyu u svrhu
pojatania otpornostt organizma, koja je minimalno toksicna ldentifikacya povrimskih
antigena dovela je do razvitka niza mi§jth monoklonskih protutyela prottv ghkolipidnth
povrimskih antigena stanice humanoga melanoma Takva monoklonska protutyela,
priredena tako da premoste imunogenost mi§jth monoklonskih protutyela, bilo b
svrhovito vezati s rekombinantmm nterferonom u svrhu pojacanja mmunoloske
aktivnosti protiv metastatskih melanomskih stanica
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LIP CANCER. INTERFERON THERAPY

Our first results on the application of human nataral leukocyie imerferon
(HNLI) n patients with basal cell carcinoma were ]pubhihcd m 1975, and they marked
the beginning of the local treaunent with HNLIY. Results of the following swdy n
scventeen patients (basal and squamous cell calcmoma) weated wuh HNLI and
rccombmant IFN alpha 2c¢ were pubhshed mn 19812, and the latest publicauon
describing 161 patients appeared m 1991% The efticacy of recombinant IFN alpha has
also bcen confirmed by other authors™” The local production of interierons has an
umportant role win the unmune sysiem The local antuumor effect of mterieron 1s
essential®® ", The local treatment wilh imierferon stimulates the inunuue response at
the site of the tumor, and 1egional tymph node cnlargement was observed upon the local
application of nterferon, even when 1t was not directly applied to them In our present
study, HNLI and recombnant HulEN alpha 2¢ werc used 1n therapy lor lip cancers

PATIENTS ANDMETHODS
PATIENTS

Twenly-one patients with squamous cell carcioma were treated with HNLI

There were 11 men and ten women, age range 34-78 years The sites of wmor were

lower Iip in I8 patients and upper hp n three patents The tumor size before weaiment
was longer diameter 10-20 mm and shorter 5-15 mm Six patients with squamous cetl
carcinoma were reated with r IFN alpha 2¢ Five of them were men and one a woman.
aged 54-81 The tumor size before reatment was longer diatneter 5-15 mum and shorter
diameter 2-15 mm The site of tumor i these six pattents was at the lower lip Tlree
patients with basal cell carcinoma were treated with HNLI. In all of them, the site of
tumor was at the upper lip, dimensions 5-15 mm
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INTERFERON

The duration of treaument with semipurified concentrated HNLI was 3-8
weeks A single dose consisted of 300,000 to 12 million umits The number of
applicauons ranged from 15 to 35, and the total dose was between 7.5 and 21 6 million
units Interferon was administered 1 1 ml of hiquid, using a hypodermic needle (onc
injection but changmg dwection), taking care to myect the entire amount mtralestonally
No other medication was adminstered during the course of the interferon treatment
HNLI was produced at the Institute of Immunology in Zagreb, Croatia. The duration of
treaument with r IFN alpha 2¢ was 4 wecks Three patients received 20 intratumoral
myections of 2 mullion units each, n the total amount of 40 million units, and three
patients recerved 20 intratumoral myections of 5 million uatts, 1 the total amount of 100
mullion units r IFN alpha 2¢ was applied daily, except for Saturdays and Sundays No
other medicauon was admintstered during the treatment. r IFN alpha 2¢ was produced
by Boehringer Ingelheumn, and was donated for our study

HISTOPATHOLOGIC EVALUATION OF THE RESULTS

Biopsy matenal was taken from the tumor edge and deep enough to include all
the layers affected by tumorous growth The matertal was taken on exannations and
immediately after the treatment, withun 72 hours In the patients in whom the tumor had
disappeared, the biopsy material was taken from the site where the tumor had been
located In the patients i whom the tumor persisted after the treatment with interferon,
1t was surgically removed and the excised tumor represented the biopsy matertal The
biopsy material was preserved in 10% formalm, embedded n paraffin, prepared with a
Reichert microtome (5 mm) and dyed with hematoxilin-cosin To ascertain that the
excisional biopsy specimens were free of microscopic foct of squamous or basal celt
carcioma, sections were examined by two histopathologists

CLINICAL EVALUATION OF THE RESULTS
+ = the tumor si1ze has regressed by less than 25%,
++ = the umor s17¢ has regressed by 25% -75%.

++ = the wmor size has regressed by more than 75% or a barely visible
noncpithelialized lesion 1s present,

++++ = the tumor has disappeared. [ully epithelialized
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IMMUNOHISTOLOGIC EVALUATION OF THE RESULTS
+ = scattered lymphoid cells;
++ = numerous lymphotd cells, narrow nfiltration areas, few macrophages,
+++ = massive mfiltration of lymphoid cells, numerous macrophages,

++++ = massive infiltration of lymphoid cells. numerous macrophages,
tumorous cells have disappeared completely

RESULTS

The results of HNLI therapy 1n 21 patients with squamous ccll carcinoma are
presented n Table 1. According to the histopathologic and clinical findings, 10 out of
21 squamous cell lip carcinomas were cured, and tumor cells were not found m the
biopsy material taken afier the mterferon treaument In two patients, the wmor size was
reduced by 75%-90%, in five patients by 25%-75%, and i four patients by less than
25%

The results of rIFN alpha 2¢ therapy in six patients with squamous cell
carcinoma are presented . Table 2 According to lustopathologic and clinical tindings,
one out of s1x patients with squamous cell lip carcinoma was cured and tumor cells were
not found 1n the biopsy matenal squamous taken after the r IFN alpha 2¢ treatment In
two patients, the tumor size was reduced by 75%-90%, i one patient by 50% and 1n
two patents by less than 25%.

The response rate in 21 patients with lower lip squamous cell carcinoma
treated by HINLI (Table 1). measured by size reduction of more than 25%, was 81%,
and the complete response rate, 1e the percentage of patients cured according to
hustopathologic and clinical findings, was 48% The response rate 1 six patients with
lower lip squamous cell carcimoma treated with r IFN alpha 2¢ (Table 2), measured by
the size reduction of more than 25%, was 67%. and the complete responsc rate 17%
Histologically, nesther HNLI nor r IFN alpha 2c mduced any specific response wiich
would not be present in normal interaction between the tumor cells and immune system
Prior to the mterleron treatment, as a rule, there were few cellular elements in the wmor
stroma Alter the nterferon apphicauon, the stroma was. as a rule, widely fiiled with
masscs of lymphocytes and macrophages which entered the 1ays of the tumor cells and
destroyed them
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Table 2

R.IFN alpha 2c¢. Squamous cell carcinoma of the lower lip
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Pathohstol Dwation - | Smglc | Total §
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Table 3
HNLL Basal cell carcinona of the upper lip
PATIENT
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The results of HNLI therapy in three patients with basal cell carcinoma of the
upper lip are presented n Table 3 All the three patients were cured, as according to the
histophatologic and chinical {indings there were no cancer cells in the biopsy matenal
taken after the HNLI treatment :

A companson of the clinical and immunolustologic evaluation showed that a
massive nfiltravon of lymphoid cells with numerous macrophages was always followed
by the disappearence of tumorous cells and by chinical cure of the lesions The results of
the clinical evaluation and immunolustologic evaluation were 1n agreement 1n all the
patients

DISCUSSION

Interferons are cytokines mduced m cells by a variety of sumulants The cffect
of the mterferon action is that cancer cells multiply more slowly and become less
nvasive, and that the immune system acts more effectively, which leads to the necrosis
of wmor cells Interferon might have a maturational cffect on wmor celis® ' Are there
any signs that HNLI, which ts 2 mixture of many subtypes, differs i terms of clinical
elficacy? Although we would not expect r IFN alpha 2¢ 1o be more cfficacious than
HNLI 1t seems that in the case of lip cancers. HINLI i1s more effective than r IFN alpha
2c, because the complete response was 48% as compared 1o 17% w favor of HNLI, and
the response rate was 81% as compared to 67%, agan n favor of HNLI Not only was
the complete response rate hgher, but the necessary doses of HNLI to achieve the
complete response were of a lower concentration

We could not find any corrclation with the size of the lesion and treatment
outcome In most cases of lower hp carcinoma, the duration of successful treatment was
four weeks Immunolustologic findings were the same an the cases of squamous and
basal ccll carcmomas. and n the cascs of carcinomas of the breast and cervix™ The
degree of mfiltration of tumor cell stroma with lymphowd cells and macrophages
depends on the tumor cells mvasiveness The less mvasive the cancer cells, the stronger
the mfiltration of the stroma by lymphoid cell and macrophages, and vice versa

The prognosis for lip carcinoma with mmor lestons 1s cxcellent and
cosmetically goods but major lip carcimomas are always a big surgical problem and
require surgical reconstruction of the lip Interferon can therclore be considered another
mportant therapy for lip carcinoma, cither with or without surgery

The recommended route of administration 1s intralesional, while the schedule
of treatment should be 3-5 times per week (for four weeks The recon{lmcndcd single
dosc of recombinant Hu IFN alpha 2¢ 15 2x10° I U, and of HNLI 0 5x10°1 U
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SUMMARY

The response rate in 21 patients with lower lip squamous cell carcinoma

ueated with HNLI, measured by the size reduction of more than 25% ., was 81%. and
the complete response rate, 1e the percentage of patients cured according to
listopathologic and clinical findings, 48% The response rate i six patients with lip

27



squamous cell carcinoma treated with r [EN alpha 2¢, measured by the size reduction of
more than 25%. was 67%. and the complete responsc rate 17% Three patuents with
basal cell carcinoma of the upper hip were wreated with HNLL Al three patients were
cured, as according to histopathologic and clinical findigs, there were no cancer cells
in the bropsy material taken alter the 1INLI weatment Interferon can therefore be
constdered another important therapy for lip carcinoma, erther with or without surgery

RAK USNICE TERAPIJA INTERFERONOM

SAZETAK

Dvadesctjedan bolesnik sa skvamoznun karcimomom donje usnice lijecen je s
humantm prirodmm  leukocitmim interferonom. U 17 bolesnika 1t 81% slucajeva
dimenzije  tumora  su smanjene  vise od  25%, a potpuno 17ljeenje, prema
histopatoloskom 1 klini¢kom nalazu, postignuto je u 10 bolesntka 11 48% slu¢ajeva

U Sestoro bolesnika sa skvamoznum karcinomom donje usnice lijecenth s r.IFN
alpha 2¢ postignuto je potpuno izljecenje prema histopatoloskom 1 klinickom nalazu u
jednoga bolesmka 1th 17%, a u ¢etvoro bolesnika 1li 67% opseg lwmora smanjen Je za
vie od 25%.

Troje bolesnika s bazalmm karcinomom gormye usmice lyedeno je s humnamm
pruodnim  leukocttmm anterferonom  Svo  troje bolesnika izlyeéeno je  prema
histopatoloskom 1 klim¢kom nalazu, a u bioptickom materijaly msu nadene tumorske
stanice. Interferon se moze smatrati jo$ jednom vaznom terapyjom Karcimoma usnice
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BREITENVARIATIONEN DES OS ETHMOIDALE UND
SPHENOIDALE IN BEZUG AUF DAS GESCHLECHT UND ALTER

EINFUHRUNG

Bet der Endoskopie der Nase und der Nasennebenhhlen. den endoskopischen
Eingriffen. der transorbitalen Dekompression des Canalis opticus und der Fissura
orbitals superior, Mlmnunl es gelegentlich  <u  ernsten.  oft  wrcepabablen

. 3
Komplikationen?* ™ . Das cthomoidale Labyrnnth und der Smus sphenoidalis
wurden  zwar von vielen Autoren rontgenologisch und an  Ct  Aufnahmen
(t3161H - ~ .
studiert Jjedoch ohne auf die erwahnten Komphikationen hinzuwersen.

MATERIALUND METHODEN

Um die Verhalnisse des Swuus ethmoidalis und sphenoidalis bei den oben
crwahnten Eingriffen niiher beschreiben zu kénnen, wurden die Sinuse an 184 axialen
CT Aufnahmen (102 mannliche und 82 weibliche) vom 1. bis zum 80. Lebensjahr
untersucht Die Messungen wurden an drer Stellen der CT Aufnahmen 1n der Hohe des
Canalis opticus durchgefubrt am vordesten Teil und an der brentesten Stelle des Os
ethmordale, und am Os sphienoidale

BEFUNDE

Auf Grund der Messungen wurden 6 mégliche Variationen gefunden Typ I -
Der muttlere Durchmesser ist am ldngsten so dass die gesamte Struktur eine Fassform
aulwerst Dieser Typ kommt am haufigsten vor (66.30%). Typ 11 . der vorderce
Durchmesser ist am kurzesten (26,10% der Falle) Typ HI Der Sinus weist cine
Trichterform auf, da der hintere Durchmesser am kurzesten und der vordere am
langsten st (3.27%) Beim Typ IV sind alle drer Durchmesser {ast gleicher Lange
(2,17%). Beim Typ V ist dic Lange der zwer vorderen Durchmesser identisch, wahrend
der hintere Durchmesser kurzer st (1.08%) Der Typ VI weist eme Sanduhrform aufl
da der muttlere Drameter am kurzesten st (1,08%, s. Abb 1,6)
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ABB.1. Typ I. Der mittlere Diameter (die breiteste Stelle des Os cthmoidale) (3) ist am
lingsten - Fassform. Der vordere Diameter (2) und der hintere Diameter (1) sind kiirzer. Da an
dicsen Skenogramen auch andere Messungen durchgefiihrt worden sind, ist der hintere Diameter
ctwas mehr vorne statt im Bereich des Os sphenoidale cingezeichnet.

ABB.2. Typ VL Der mittlere Diamecter (die engste Stelle des Os Ethmoidale) (3) ist am
kiirzesten - Sandubrform, wiihrend der vordere (2) und hintere Diameter (1) linger sind. Da an
diesen Skenogramen auch andere Messungen durchgefiihit worden sind, ist der hintere Diameter
im hintersten Teil des Os ethmoidale statt im Bercich des Os sphenoidale cingezeichnet.
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Beim Vergleich aller drer Diameter der beirden Geschlechtern st ein deutheher
Anstieg der Werte erkennbar Der Anstieg st steil ber beiden Geschlechtern vom 15
oder 20 bis zum 25 Lebensjahr (Diagramme 1-3)

Bemm mannlichen Geschlecht steigen die Werle von 2,2 cm bis auf 2,8 cm fiir
den vorderen, von 2,3 cm auf 3,5 cm fur den muttleren und von 2,1 ¢cm auf 3,2 cm fiir
den hinteren Diameter

Beim weiblichen Geschleceht steigen dic Werte von ctwa 2,2 em auf 2,6 {ur den
vorderen, von 2,3 cm auf 3.2 cm fur den muitleren und von 2,1 cm aufl 2,9 cm fur den
hinteren Diameter.

Beimm minnlichen Geschlecht bleiben die Werte nach dem 25. Lebensjahr auf
der errcichten Hohe, d. h fur den vorderen Diameter auf etwa 2,8 cm. fur den nuttleren
auf 3,5 cm und fur den hunteren auf 3,2 cm Der grosste Ansticg der Werte 1st ber dem
muftleren und hinteren Diameter ersichtlich

Bemm werblichen Geschlecht steigen die Werte nach dem 15 baw 25,
Lebensjahr von 2,6 em auf 2.9 cm fur den vorderen Diamcter, von 3,2 cm auf 3,6 cm
fur den muttleren und von 2.9 cm aul 3,2 em {ur den hinteren Diameter Besonders steil
steigen die Werte beim wetblichen Geschlecht zwischen dem 45 und 60 Lebensjahr an.



DISKUSSION

Nach dem ersten Anstieg der dre1 Diameterwerte, d. h bis zum 25 Lebensjahr,
anderen sich am wenigsten Diameter beim ménnlichen Geschlecht. Beim weiblichen
Geschlecht andert sich am wenigsten der vordere Diameter Die beiden anderen zergen
einen bedeutenden Anstieg der Werte.

Angeblich 1st eine stdrker ausgeprigte Osteoporose fur emnen steilen Anstieg
der dret Diameterwerte beim weiblichen Geschlecht nach dem 45 bzw dem 60
Lebensjahr verantwortlich. Dem Verhalten der drei Diameter gemass, sind fiir die
Operationen bei beiden Geschlechtern Typen III (Trichterform), IV. (alle Diameter
gleich lang) und VI. (Sanduhrform) ausserst gefahrlich. Bei beiden Geschlechtern weist
eme ersichtlich maximale Steigerung der Werte des mittleren Diameters (die breiteste
Stelle des Os ethmoidale) auf eine haufigst vorkommende Fassform (Typ I1.) der
Strukturen auf.
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ZUSSAMMENFASSUNG

Auf Grund der axialen CT Aufnahmen des ethmoidalen und sphenotdalen
Smus sind bei beiden Geschlechtern 6 Typen zu unterscherden Am hiufigsten war der
fassformige Typ 1 (66,30%) Ein kurzerer vorderen Durchmesser wurde beum Typ 11
erkennbar Die berden anderen waren fast gleichermassen lang (26,10%) Ber Typ III
war der hintere Diameter am kurzesten, so dass die Strukturen emne Trichterform
vortauschten (3.27%) Die Lange aller drer Diameter war beim Typ IV identisch
(2,17%) Die berden vorderen Durchmesser beun Typ V waren gleicher Lange, wahrend
der hintere am kurzesten war (1,08%) Der Typ VI wies eme Sanduhrform auf, da der
muttlere Diameter am kurzesten war (1,08%). Maximal gefalirlich ber chirurgischen
Emgriffen schemen Typen 111, IV und V1 zu sen

Im Bezug auf dic Lange der Diameter 1st bet berden Geschlechtern em stetler
Ansteig der Werte zwischen dem 15. und 25 Lebensjahr zu beobachten. Nach diesem
Zeutpunkt verhalten sich die Werte beim mannlichen Geschlecht mehr oder weniger auf
derselben Hohe, d h. zwischen 2,8 und 3,5 em Bemm weiblichen Geschlecht 1st ein
zwetter stetler Anstieg der Werte zwischen dem 45, und 60. Lebensjahr von 2.6 cm aul
3,6 cm erkennbar, was mit der ber Frauen haufig vorkommenden Osteoporose in
Zusammenhang gebracht werden kann

SEX-AND AGE-RELATED VARIATIONS IN THE ETHMOIDAL AND
SPHENOIDAL SINUS WIDTH

SUMMARY

Axial CT mmages of the ethmoidal and sphenoidal sinuses taken at the level of
the optic canal revealed six types of nasal cavity shapes in a group of 102 male and 82
female subjects The barrcl-shaped type I, m which the medial diameter 1s the widest,
was most frequently observed (66 30%) In type II, where the anterior diameter 1s the
shortest and the other two diameters are approximately identical, was found in 26 10%
of the study subjects. Type III, characterized by the shortest posterior diameter,
resulting 1n a funnel-shaped nasal cavity, was present in 3 27% whereas type IV with all
the drameters approximately identical was found 1n 2 17% of the subjects. Type V has a
reverse type Il shape, 1¢ the two anterior diameters are identical, and the posterior
diameter 1s shorter (1 08%) In type VI, the medial diameter is the shortest, so that at the
level of the optic canal the nasal cavity 1s shaped like a sand-glass (1 08%)
Accordingly, types I, IV and VI are considered most appropriate for surgical
mtervention.

34



Comparison of the curves obtamed for all nasal cavity diameters in both sexes
revealed a marked increase n the values between the age of 15 and 25 Thereafter, 1n
men the values of all the three diameters remained at the same level, 1.e ranged between
2 8-3 5 cm In females, the values sigmificantly increased between the age of 40 and 60,
ranging [rom 26 to 36 cm, which could probably be ascribed to osteoporotic
alterations which are more pronounced in women

VARIJACUE SIRINE ETMOIDNOGA I SFENOIDNOGA SINUSA S OBZIROM
NA SPOL 1 DOB

SAZETAK

Na akstjalnim CT snimkama ctmoidnoga 1 sfenoidnoga sinusa, uéinjenima u
visini opti¢koga kanala, ustanovili smo u oba spola (102 muskarca 1 82 Zene) 3est vrsta
oblika nosne Supljine Naj&e§ci nalaz je up I (66,30%) bacdvasta oblika, gdje je srednjt
promjer najveét Kod nalaza tipa IT najkraci je prednji promyer, a ostala dva promjera su
priblizno jednaka (26,10% nalaza) Tip 1II ima najkraci straznj1 promjer (3,27% nalaza),
tako da nosna Supljina u takovim nalazima ima oblik Iyjevka. Kod nalaza tipa IV su svt
promyjert otprilike jednaki (2,17% nalaza). Tip V ima obrnuti oblik tipa II, tj. oba su
prednja promyera jednaka, dok je straznji promyer najkraci (1,08% nalaza) Kod tipa VI
najkraci je srednji promjer (1,08% nalaza), tako da nosna $upljina na razini optitkoga
kanala 1ma oblik pjc$¢anoga sata Za kirurske su mntervencye najnezgodniji te stoga i
najzna¢ajmii tipovi III, IV 1 VI

Usporedujuci krivulje svili tipova promjera u oba spola, nalazimo velik porast
vrijednost od 15 do 25 godme. Nakon toga vremena, u muskaraca vryjednosti za sva
tri promjera ostaju na istoj razini, tj. krecu se od 2,8 do 3,5 cm. U Zend dolaz1 do
znaga)na porasta tih vrijednosti u razdoblju 1zmedu 40. i 60 godine Zivota. Vrijednostt
se u tom razdoblju krecu od 2,6 do 3,6 cm. Razlog takva porasta treba vjerojatno traZiti
u osteoporotskim promjenama koje su 1zraZenije u Zena
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Primipeno na 4 sjednier IV Razredu 26 V 1993
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Zuvod za anatomuyu "Drago Perovic”
Medicinshi fakultet
Salata 11
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ON ENVIRONMENTAL/OCCUPATIONAL CANCER
EPIDEMIOLOGY

INTRODUCTION

The great majority of cancers occur in epithehal tissue. This reflects the
interaction between host factors (such as genetic endowment, health and nutritional
status) and the cxternal environment Genetic factors alone are believed to be
responsible for only a small fraction of cancers'.

In an approximation made by Doll and Peto®?, occupational exposure is
involved in about 5% of cancer cases, dietary habit i 35%, cigarette smoking in 30%,
and other unknown factors in the rest of about 30% of cancer cases

Based on IARC data® 55 environmental agents (chemicals) are known to be
carcinogenic 1n humans, 45 agents show sufficient evidence for being probable
carcinogens and 191 are possibly carcinogenic for humans Considering the fact that
60,000 1o 70,000 agents are 1 current use, only a rather small portion are likely to be
carcinogenic

One of the important questions 1s whether there 1s a safe or "threshold" level of
exposure to environmental carcinogens The impossibility of 1dentifying that level for
the diverse human population has led to the assumption that even low-level exposure
may have significant impacts. Health impact depends, of course, also on duration of
exposure and the potency of the compound.

The types of evidence considered m qualitative analysis of the weight-of-
evidence for human carcinogenicity’  are summarized 1 Table 1.

The advantage of epidemiological studies hies in the fact that the humans, with
whom they are dealing, are ultimate indicators of disease This type of study makes
possible the evaluation of sensitive populations

The disadvantages of the epidemiological approach are that the studies are
generally retrospective (based on death certificates, recall biases etc.) They are
insensitive, costly and tume-consuming; in this type of study, one often faces lack of
appropriate cohorts and difficulties dealing with combination exposures.
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Table 1

Types of evidence considered in qualitative analysis of the weight-of-evidence for
human carcinogenicity

Primary evidence
Human evidence
Occupational mortality study

Correlation between environmental exposures and cancer mcidence n
the general population

Case control studies (rarcly)

Lifetime animal bioassays (more available than human evidence)

Secondary (supporuve evidence)
Short-term tests for mutagenicity, chromosome damage, cell transformation

Cancer screening bioassays, such as initation-promotion tests on mouse skin
and pulmonary tumors in a nghly susceptible mouse strain

Chemucal structure - activity correlations, occurrence of carcinogenic
metabolites

OCCUPATIONAL MORTALITY STUDY AND STUDIES
ON CORRELATION BETWEEN ENVIRONMENTAL
* EXPOSURE AND CANCER INCIDENCE IN THE
GENERAL POPULATION

For this type of study, conunuous information on cancer mcidence in the
general population 1s needed” These data are considered as expected (predicted) cancer
rates. The rates observed in specific groups occupationally or environmentally exposed
to certain incrimiated agents arc then compared with the expected rates

In Croatia, the Cancer Registry has been in existence for more than 25 years. It

provides ample ecvidence for establishing a correlation between cnvironmental
exposures and cancer incidence 1n the general population
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OCCUPATIONAL EXPOSURE TO VINYL CHLORIDE MONOMER AND
ANGIOSARCOMA OF THE LIVER

After the first observation that the occurrence of angtosarcoma of the liver may
be associated with exposure to vinyl chloride monomer-VCM # a retrospective_study
was carried out in a factory for the manufacture and polymerization of vCM®, The
factory started to operate in 1949. By the begining of the study, 62 exposed workers
had alreday died Analysis of the causes of death based on pension mnsurance data and
medical files kept in the factory health umit showed that two workers died [rom piimary
carcinoma of the hver, five from bronchogenic carcinoma and eight from other
malignant tumors (neoplasmas of the larynx, ribs. breast, spermatic cord, ghoma of the
brain, melanosarcoma, leukemia, Hodgkin’s disease) Two workers with the diagnosts
of primary carcinoma of the hver were treated at the local hospital and postmortem
biopsy was performed The biopsy material kept at the hospital was rechecked and
showed that both workers had anglosarcomas.

The expected rate of angiosarcoma of the liver 1s very small - about one per 8-
9 million people per year In the Cancer Registry of Croatia - since 1t was founded - not
a single casc of angiosarcoma has been registered Therefore, the two cases of
angiosarcoma could be attributed to the etfect of exposure to VCM Occupational
histories of both diseased workers showed that they were engaged for 19-20 years 1n the
manufacture of VCM and polymerization process. respectively, and exposed to rather
high levels of VCM (40-160 ppm)

PRIMARY CARCINOMA OF THE LIVER AND LUNG/BRONCHUS CARCINOMA
IN AN AREA WITH POLYVINYL CHLORIDE INDUSTRY

The finding of angiosarcomas in occupational exposure to VCM was the
reason for examining the incidence of carcinoma n a city area i which a polyvinyl
chloride (PVC) mdustry was located” The arca also housed several other mdustries
with possible carcinogentc exposures As there were hiterature data indicating that VCM
exposure may increase the risk of lung carcinoma, two types of tumors were chosen for
the study malignant tumors of the lung and bronchus (162 1 WHO International
Classification Code) and cytologically confirmed primary malignant tumors of the hiver
(155 0 WHO International Classification Code)

At the tume of the study, the arca had a total population of 185 047, 90 499
men and 94.548 women The city itself comprised 126 000 inhabitants The rest of the
population lived 1 a greater city area which included the northern industnial part of the
town

The incidence of malignant bronchogenic (lung) tumors and primary malignant
tumors of the liver was analyzed only for a pertod of four years From the Registry data,
a hist of the diseased was compiled and followed up Interviews with the patients still
alive or m the fanulies of those who had died was also conducted The interview
included questions about occupation, place of work, changes of place of residence,
smoking habits and some details about medical history and the course of the disease.
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Over the 4-year observation period, there were 193 (158 men and 35 women)
cases of mahgnant tumors of the lungs and bronchus, and eight (4 men and 4 women)
microscopically verified primary malignant tumors of the hiver

Table 2 shows the observed mean annual incidence rates per 100,000 of these
tumors compared with the expected rates m Croatia.

Table 2
Mean annual incidence rates per 100,000 of lung/bronchus tumors and
primary carcinoma of the liver in the area under study and in Croatia

Row rates Agc 35 and older *
Tumor )
site Studicd arca Croatia Studicd arca Croatia
M F Total M F Total M F Total M F Total
Lungand 3y g3 561 464 71 261 1121 205 633 1078 141 563
bronchus
Liver 1t 11 1 11 09 1 28 25 27 25 18 22

* In the area under study, only two cases of tumois of the lung and bronchus were
found mn persons under 35 years of age (women) Durnng the same pertod, in Cioatia only 47
cases (31 men and 16 women) of tumor of the lung and bionchus, and four cases {men) of liver
tumor weie found in persons under 35 years of age

Analysis of the incidence of malignant neoplasms according to place of work
or restdence did not show any dependence as regards the primary cytologically verified
tumors of the liver During the observed period, no malignant tumors of the bronchus
(lung) were recorded in the PVC mndustty A lugher number of these tumors were
recorded in the cement industry (11 men, all employed in manufacturing for 25-40
years, only one non-smoker, and one woman, cleaner in the cement mill for 25 years,
non-smoker, mean annual incidence rate per 100,000 men aged 35 and older was
165.4), and in the asbestos cement manufacture (3 men employed for about 40 years, all
smokers, mean annual incidence rate per 100,000 men aged 35 and older was 171 6).

Most tumors were recorded in men who smoked. In women, 50% of the
tumors occurred in non-smokers

The distribution of tumors according to place of residence within the area in
which the PVC industry was situated was approximately the same as that for the entire
city. In close proximuty of the asbestos cement plant, six cases (4 men and 2 women) of
lung/bronchus tumors were recorded Calculated as a rate, 1t was five-fold for men and
ten-fold for women than 1n the rest of the area

Results of the study did not indicate that the occurrence of the followed up
tumors was associated with exposure to vinyl chlornide However, mn the case of
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malignant tumors of the lung (bronchus), they established a possible casual relationship
of tumor incidence and some other occupational or ambiental exposures

MALIGNANT TUMORS OF THE RESPIRATORY TRACT, PHARYNX AND
PERITONEUM IN AN AREA WITH ASBESTOS PROCESSING PLANT

A study of malignant tumors was also performed in an area with an asbestos
processing plam(x’q Primary malignant tumors of the respiratory tract, pharynx and
peritoneum were studied in autochthonic mhabitants of the coastal commumty where a
factory of asbestos textile and friction products has been 1n operation for more than 30
years.

The study covered a pertod of 19 years and the observed tumor rates were
calculated per average number of ihabitants during that period using census data as a
basis: 11,270 mhabitants - 5,560 men and 5,710 women. Data on tumors were collected
from death certificates and were additionally checked using medical files from the local
health service. The [amilies of those who had developed cancer and died were
mterviewed in order to get additional information on their occupation, place of work,
smoking habuts, alcohol consumption and lustory concerning malignant tumors in the
family. The tumor rates in the study area were compared with the expected rates based
on the Can]cer Registry of Croatia.

Over the observed 19-year period, there were 51 cases of malignant tumors -
40 in men and 11 in women. The distribution of tumors according to the site was as
follows lung/bronchus cancer 36 (29 men and 7 women), mesothelioma 5 (2 men and
3 women), pharyngeal cancer 5 (men), laryngeal cancer 4 (3 men and one women), and
peritoneal cancer 1 (man).

The mean annual incidence rates (per 100,000) in the area under study as
compared with the expected rates for Croatia were lower for all followed up tumors
except for mesothelioma which was three-fold that in Croatia. It should be pointed out
that two out of {ive cases of mesothelioma were registered in workers from the asbestos
processing plant, one person with mesothelioma was a farmer and (wo were
housewives.

It is interesting that distribution of the observed tumors among/withn different
villages/towns varied' in some of them, the observed rate was higher compared with the
expected rate, as seen i Table 3, suggesting a conclusion that air currents may be
responsible for an uneven ambiental asbestos exposure.

41



Table 3
Malignant tumors of the lung/bronchus, pleura, larynx, pharynx and
peritoncum in the area under study, according to place of residence

Distance from
No of

Scttlement ashestos factory No of tumors
mhabitants

(km)
Bacma 82 18 3 (lung/bronchus)
Bost 342 [ 1 (lung/bronchus)
Gradee 1062 97 N (lungbrono!un)
Plotc 5834 1 8 (lung/bronchus 4, pleura 3, peritoncum 1)
Kommn 1428 79 13 (lm;g/bmnchus 5, pleura 1, larynx 3, pharynx 4)
Phina 1386 ‘
Phina, cast 510 55
& (lung/bronchus 7. pharynx 1)
Plina, west 876 s7
Podaca 183 136 1 (lung/bronchus)
Rogatin ’ 742 35 5 (lung/bronchus 4, larynx 1)
Stoicvica 976 : 77 7 (lung/bronchus 6, pleura 1)

A detailed analysis which took mto account characteristics of the relief of the
area, predominant winds and factors which may determine wind direction, showed that
n a small town situated n the westerly wind direction, the rate of pharynx carcinoma
was significantly hugher than expected In another village, 1n the direction of southerly
wind, lung carcinoma was significantly more frequent than expected. A sigmficantly
higher rate of pleural mesothelioma was observed m the town 1in which the factory was
located as well as m the village tying in the direcuion of the southerly wind. Only one
casc of mesothelioma was registered n a village situated 1n the westerly wind direction
(the same one with a higher rate of pharynx carcmoma)

Some other data obtained in the study support the assumption that air currents
may be responsible for an uncven ambicntal asbestos exposure and consequently for an
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uneven distribution of tumor cidence among various villages/towns i the arca
Although the rate of tumors was much higher in smokers than in non-smokers, 1/3 of
lung/bronchus tumors were found in non-smokers. Tumor cases were mostly registered
mn subjects who used to work m the open arr farmers made up 39.2% mn the total
number of tumors. and 17 6% related to housewives, who 1n the area under study were
also engaged in agricultural work

CONTROL CASESTUDIES

GASTRIC AND COLON-RECTAL CARCINOMA IN TWO AREAS OF
CROATIA WITH DIFFERENT RISK FOR GASTRIC CANCER

Cancer Registry data for Croatia show a great difference in the incidence of
gastric carcinoma between Varazdin-Cakovec and Dalmatia regions Literature analysis
shows negative correlations between gastric and colon cancer incidence rates'” The
two reglons are known for a substantial difference in nutritional habits of thew
populations.

The aim of the study was 1o analyze the reasons for the ditferent mcidence
rates of gastric carcinoma in the {wo regions as well as of distinct risk factors for
gastric, colon and rectal carcinoma''”,

During the 10-year study, 1,573 people were mnterviewed, out of whom 313
gastric cancer palients (247 m the high and 66 m the low nisk area), 136 patients with
colon cancer (39 1n the lugh and 97 i the low risk area), 256 pauents with rectal cancer
(85 1n the high and 171 m the low risk arca) and the 868 controls (490 in lugh and 378
in the low risk area) Subjects from the same risk areas matched by sex and age (£ 3 y)
who did not have gastromtestinal tract carcinoma or any other acute gastrontestinal
disease at the time of interviewing served as controls The questionnaire used consisted
of 177 questions on age, region, family history of cancer, education, occupation,
previous relevant diseases, nutritional habits i childhood and adulthood. smoking
habits and alcohol consumption. Interviews were performed by tramned mterviewers
according to the study protocol The data oblained were processed by computer
Umnivariate analysis of the hierarchical log-lincar module and canonic discruntnatory
analysis were applied to the specially reorganized data. Furthermore, nutritional scores
were developed and univariate and multivariate analyses (including mean and median)
were applied, followed by discriminatory analysis and predictions.

There was a substantial difference in nutritional habits between the high and
low nisk areas as well as between controls and all cancer patients in both risk arcas. The
subjects 1n the high nisk arca consumed more food both in childhood and adulthood,
particularly some who were thus confirmed as risky. The subjects from the low risk area
used to consume, more often than those n the high risk area, only several nutritional
items which, with the exception of corn and other starches, are considered protective.
These were fish, fruit, green lealy vegetables and whole wheat bread More subjects
from the high risk area smoked and consumed alcohol than those from the low risk area
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There was a strong childhood-adulthood correlation of nutritional habits
both risk areas and for all diagnostic groups of subjects.

There was a significant difference mn nutritional habits between the controls
and all three diagnostic groups 1n both nisk areas. Based upon the results, the following
food appeared to be risky for gastric carcinoma 1n childhood-pork, corn, pickled food,
butter, and in adulthood corn, pickled food, eggs, dry cured meat and smoked food,
animal fat, fried and barbecued (on charcoal) food, alcohol and smoking. Protective
nutriton for gastric carcinoma included: mn childhood regular consumption of green
leafy vegetables, veal/lamb, general vitamins, and 1 adulthood green leafy vegetables,
veal/lamb, milk, fish, vitamins and cooking as a mode of food preparation For some
nutrittonal 1tems, nesther risky nor protective effect could be confirmed. Such were
especially beef and pork in adulthood, as well as cheese consumption both m childhood
and adulthood

For colon carcinoma protective nutrition consisted of. in childhood-cereals,
bread and {ish, in adulthood fish, fiber food, cottage cheese Risky nutrition included: n
childhood corn, beef and pork. 1n adulthood whole milk, ice-cream. pork, dry-cured and
smoked meat, animal fat and {rying as a mode of food preparation

For rectal carcitnoma protective nutritton was. m childhood - milk, especially
vitamins, 1n adulthood fresh citrus fruit, other f{resh fruit and vegetables, cereals,
cooking as a mode of food preparation and low fat food Risky nutnition included m
childhood corn and nuts, and 1n adulthood comn, eggs, nuts, sugar, pickels and hot, spicy
food

The patients from the high nsk area smoked more and drank more alcohol than
those from the low risk area.

Based upon the results of the study, a nutritional profile of gastric, colon and
rectal cancer patients 1s presented.

A person at an ncreased nisk of developing gastric cancer 1s considered. aged
50 to 80 years, with a famuly hstory of gastric careinoma or some other related disease,
resident of a rural area and having a rather low standard of living, who i cluldhood
used to eat corn, fatty food and spicy food and less food rich in vitamins, who
consumed more pork meat and beef meat than poultry and fish, who more often eats
fried and barbecued than cooked food, consumes pickled food and smoked food and
eggs, does not often eat vegetables and fruit, does not drink too much milk, does not
take vitamins, and smokes and drinks alcohol regularly

A person at an increased risk of developing colon cancer. and this to a certain
extent relates to rectal cancer, 1s considered aged 50 to 70 years, with a history of
carcinoma or positvely correlated diseases in the family, who 1s overweight, not
moving much (sedentary job), smokes, has a disease correlated with colon-rectal cancer
(such as increased arterial blood preasure, mtestinal polyposis), consumes more fat and
"red” meat (pork and beef meat) than poultry and fish, more often eats dry-cured,
barbecued, fried and processed {ood (canned food, cured and smoked food) than cooked

44



and roasted, as well as spicy food, consumes fruit and vegelables only occasionally,
smokes, drinks alcohol in large amounts, and does not take cnough vitamns A, C, and
F

CONCLUSIONS

The aim of this paper was to elucidate, with the help of examples, the potential
role of epidemiology 1n the research of cancer prevalence As seen from the presented
examples, eptdemiological observations can be used to detect the risks that have been
overlooked or only suggested tentatively by laboratory tests, to check the correctness of
conclusions on the cause of hazard, and to estunate the level of exposure that produces
the lughest additional risk of the disease

One of the major difficulties is identifying a possible low relative risk for
common cancer, such as lung cancer, compared to a higher risk for rare cancer, such as
mesothelioma or angiosarcoma. The former will not be as easy to discern from the
background of cases possibly due to many other causes, whereas the latter will be more
noticeable because 1t may be somewhat bizarre' = In terms of the attributable number
of cases that may be associated with the environmental/occupational exposure, the
formgg) (low relative risk) 1s likely to be more important than the latter (hugh relative
risk)" .

An important aspect in environmental and occupational epidemiology of
cancer 1s to try to get more mformation into the way the exposure hazards mnteract with
other possible causcs and with some other factors, such as the age of the idividual
when first exposed. The question 1s also whether relative risks should be expected to
increase progresstvely with duration of exposure or mcrease to a stable plateau, whether
they generally remain constant or fall after the exposure ceases

The advantage of epidemiological methods that study the real-hfe human
situation 1s offset by the unfortunate necessity of allowing a natural experiment to play
out. Thus, eprdemiology cannot provide an early warning system essential to cancer
prevention However, the epidemiological studies have to be mvolved in the procedures
for risk assessment, which is the basis for risk management

At present, a need 1s recognized to incorporate multiple process wto risk
assessment models'™ . This means a transition from empirical models that are basically
curve-fitting to physiologically based mechamstic models. Improvement of
understanding of the concepts needed to physiologically based models as well as data
needed to drive them include, among others, evidence obtamned by epidemiologic
studies

A novel approach 1 which eprdemiology can also be involved is in merging
soplusticated and highly sensitive laboratory methods with analytical epidemiological
methods Conceptually, the bridge between the two disciplines - laboratory studies of
chemical carcinogenests and epidemiology - 1s provided by brological markers that
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N 1
reflect molecular or biochemical changes resulting from exposure to carcimogens'”. As
known, a number of biological markers can now be mecasured by laboratory assays on
human body fluids, cells or tissues 1n order to provide quantitative measures of the dose

or

adverse biological effects of environmental carcinogens Under development are

markers that may indicate suscepubility to cancer.
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SUMMARY

Expertence m using cpidemiological methods for vestigating cancer
mcidence from the poimnt of view of occupational and environmental exposures 1s
reviewed.

Results of the retrospective studies on the occurrence of angiosarcoma of the
hiver 1n occupational exposure to vinyl chlonde monomer, as well as on primary
carcinoma of the liver and lung/bronchus carcinoma i an area with polyvinyl chloride
industry are presented

Malignant tumors of the respiratory tract, pharynx and peritoneum werc
studicd in an area with an asbestos processing plant

In addition to these types of studics on correlation between exposures and
cancer incidence 1 selected occupational groups and general population, the results of a
case control study in two areas of Croatia with different nisks for gastric cancer arc
summarized

The role, advantages and hmutatons of the epidemiological approach are
discussed.

EPIDEMIOLOGIJA RAKA 1 PROFESIONALNA I AMBIJENTALNA
[ZLOZENOST

SAZETAK

Uvodno se razmatraju procjenc 0 uzrocima raka, posebice s obzirom na
mogucu ulogu profesionalne 1zloZzenostt karcinogenima. Iznose se podact o broju
kemyskih spojeva s utvrdenum te mogucéim karcinogenim uéinkom Raspravija se
ukratko o vrsti dokaza u kvalitativnoj analizi humane karcinogenostt Sumiraju se
prednosti 1 nedostact epidemiolodkoga pristupa u proucavamu karcinogemih ucinaka
razli¢itih ckspozicya.

TeziSte rada je na prikazu vlastitih 1skustava u primjeni epidemioloSkili metoda
u istrazivanju 1ncidencije pojedinih vrsta raka IzloZemi su rezultat retrospektivne
studye o pojavnosti angiosarkoma jetre u profesionalno) izlozenosti vinil kloridu
monomery, o u¢estalosti primarnth malignoma jetre 1 pluca na podrugju s tvornicom za
proizvodnju polivimlklorida, te o karcinomu pluca, mezoteliomu, karcinomu dusnika,
2dryela i potrbusnice u stanovnika podru¢ja s tvornicom za preradu azbesta Prikazant
su 1 rezultatl istraZivanya tipa "case control” studiye o raku Zeluca, debeloga 1 zavr§noga
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crijeva na dva podru¢ja u Hrvatskoj s razliéttim rizikom u odnosu na incidenciju raka
Zcluca. U ovom je istra’ivanju posebna pozornost bila usmjerena na ocjenu moguce
uloge prehrane, odnosno prehrambenih navika, u pojavnosti tih oblika raka

Zakljutno se govori 0 myestu 1 dosegu epidemiologye u istraZivanju raka 1
ocjent rizika u profesionalnoj 1 ambyentno) 1zloZenosti karcinogenima.

Adresa

Prmlgeno na 8 spednice IV sazieda 14 10 1992
Dr M Surié
Radicevo Setaliste 27

10 000 Zagreb
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ELECTROCARDIOGRAM IN PATIENTS WITH ANOREXIA
NERVOSA

INTRODUCTION

Anorexia nervosa is a disorder characterized by reduced food ntake due to a
fear of gaining excess body weight™’ It 1s most frequently encountered in healthy
young women aged 15-34 years The patients either take no food or consume it 1n
quantities lower than mummal dailly requirements, with a relatively common use of
diuretics, laxatives or induced vomiting Four to thirty percent of the patients may suffer
a lethal outcome”? Sudden death has been descrnibed due to malignant alterations of
the ventricular rhylhm“"’) 1 patients with anorexia nervosa as well as i patients who
have attempted to reduce body weight by use of liquid protein A prolonged Q-T
mnterval was recorded several days prior to death 1n both anorexia nervosa patients and
in those who had been consuming a liquid-protemn diet™” It has been established that a
prolonged Q-T nterval is associated with an mcreased arrhythmogenic risk of death as
the result of malignant ventricular arrhythmias. The Q-T mnterval marks the electrical
refractory period of the myocardium which, 1f prolonged, causes an uncven recovery of
the excitable fibers of the myocardium. For that reason, some umpulses may encounter
unevenly recovered parts of the ventricular muscle and may lead to paroxysmal
ventricular tachycardia and polymorphous ventricular tachycardia (torsade de porntes),
which may lcad to ventricular fibrillation™ The aim of tlus study was to analyze the
corrected Q-T interval measured 1n lead II in patients with anorexia nervosa, as
compared to the findings 1n a control group, and to examme dispersion of repolarnization
by studing the Q-T nterval in each of the 12 ECG leads, because an increased
dispersion 1s a preciction of malignant ventricular arthythmia, The aim of the study was
also to compare the body mass index and Q-T interval in patients with anorexia
nervosa, and (o analyze the relative risk for a prolonged Q-T nterval m both groups

PATIENTS AND METHODS

The study was performed on 30 patients with anorexia nervosa There were 26
female and four male patients aged 15-48, mean age 25 00+8 66 years
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The diagnosis of anorexia nervosa was made according (o the following
criterta.

{irst appearance of the disease before the age of 25,

~

reduced body weight by at least 25% of the 1deal body weight,

change of attitude toward food (starvation) and toward the
environment (mdifference),

W

o~

chimination of an organic discase as a reason of weight loss,

W

ehmmation of other psychologic factors. and

[}

at least two of the following criteria

amenorrhea,

~

=2

sinus bradycardia,

[}

hyperacuvity,

a.

bulimia, and

o

vomiting
7
The seventy of the disease was estimated by the body mass mdex”,

body mass/ kg
BMI = ————-
body height/ m~

(normal values 21 0-24 9)

A control group consisted of 30 patients, with the discasc entities of oscitlating
arterial  hypertension, ulcer discase, nonspecific cardiac  oppressions, acute
pyclonephritis or acute exaceibations of chronic pyelonephritis The group was selected
at random from the patients treated at the cardiology clmic for several years preceding
the study It icluded 19 women and 11 men aged 24-46 (mean 32 4+24 | yecars) The
Q-T interval was analyzed n the sccond standard lead distance from the begining of
Q nterval to the end of T wave was recorded, or from the beginning of the R wave, 1f
the Q wave was absent All Q-T intervals of that lead were analyzed. with the longest
value taken for this analysis Q-T intervals were measured 1n seconds and corrected for
heart beat frequency by the following equation®”

measured Q- T intervalse
VR - R mntervalsee

corrected Q- T interval = sec
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The upper normal value of corrected Q-T interval 1s 0.422 and 0 423 sec for
men and women, respectively In both groups, three consecutive cycles were measured
m all of the 12 ECG leads and the level of difference between the mimmum and
maximum of the corrected Q-T interval was calculated On that basis, dispersion of the
corrected (g—T interval was estemated n patients with anorexia nervosa and in control
palicms‘"” ) Sodum and potassium serum concentrations were determined m all
patients The relative risk for prolonged Q-T mterval (RR) was calculated by the
equation

axd
RR =

bxc

The value 1s sigmificant if higher than one In the equation, a denotes prolonged
corrected Q-T nterval in patients with anorexia nervosa, b 1s the normal value of
corrected Q-T nterval 1n patients with anorexia nervosa, ¢ 1s prolonged corrected Q-T
mterval in the control group, and d 1s the normal value of corrected Q-T mterval in the
control group.

The cortelation of corrected Q-T interval to body mass index was assessed by
Spearman’s method of range-correlation’ ™ and was also calculated employmg Mann-
Whitney’s non-parametric test comparing two samples

RESULTS

The values of body mass index and corrected Q-T nterval i the patients with
anorexia nervosa arc presented 1 Figure 1. Six out of 30 patients were found to have a
prolonged Q-T interval with the values of 0424 and 0 461 sec. Only one out of 30
pauents in the control group had a prolonged Q-T interval of 0424 sec, 1¢e. 3% as
compared to 20% in the group of patients with anorexia nervosa There was no
statistically significant correlation between corrected Q-T nterval and body mass index
(r=+0 072, p=0 145) The analysis of the relative nisk in patients with anorexia nervosa
who had a prolonged Q-T nterval and the patients without prolonged Q-T interval, as
compared with the control group with prolonged corrected Q-T wmterval and the same
group without it, produced a high value of 7 3
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FIGURE | The iclationship between cotrected Q-T interval and body mass index 1n
paticnts with anorexia nervosa

No patient 1n either group was found to have hypocalcenia or hypokalemsa
Dispersion of the corrected Q-T mterval in msec in the patients with anorexia nervosa
and 1 the control group, and the difference between the maximal and minimal Q-T
iterval are presented 1 Figure 2 The patients with anorexia nervosa were found to
have a corrected Q-T wnterval of 26-116 msec (mean 59 63), as compared to 17-53 msec
(mean 31 37) m the control group

Table 1
Dispersion of corrected Q-T interval: mean and standard deviation in patients with
anorexia nervosa and control group

Statistical
N Longest Q-T | Shortest Q-T Mcan SD ~ingnificance
terval maee | meeivat msec 2
Anorexia 30 16 26 5963 2412
nervosa
1374
Contiol group 30 53 17 3137 997 *

* Traled  probability of cqualing or exceeding 2=1 3740
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DISCUSSION

There are many reasons for a prolonged Q-T interval. It may be congenital or
acquired, as m patients with anorexia nervosa In our study, 20% of the 30 patients with
anorexia nervosa were found to have a prolonged corrected Q-T interval The frequency
of such a change described in the hiterature varies between 5 out of 9 to 0 out of 11,
when onla/ ]gle Q-T nterval alone was analyzed without correction for heart

frequency'”

In patients with anorexia nervosa, mortality 1s rather high, even up to
30%(2:3) When associated with the corected prolonged Q-T 1nterval, this condition
leads to malignant arthythmias Pathomorphology has demonstrated the heart weight to
be reduced to half of the normal values m patients who died of anorexia nervosa
associated with a prolonged corrected Q-T mterval Histopathology has demonstrated an
mcreased deposition of lipofuscin, conglomerates of the mononuclear mflammatory
cells m the mtersuuial space. around the nerves and ganglionic cells and in the
ventricular septum“”, whereas there were no changes in the sinus node, atrioventricular
node or bundle of IIis Some of these changes may be the reason for impulsc
conducuon abnormalities with consequent prolongation of the corrected Q-T interval,
but the exact pathogenesis of the prolonged corrected Q-T mterval still remains an open
qucstlonm It has been postulated that such patients have pathologic changes 1n the
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hypothalamus-pituitary axis, the result of which may be the prolonged corrected Q-T
interval with malignant alterations of the heart rhylhm( It has been observed that
patients with acute mntracranial events may develop a p:olonoed Q-T mterval with
consequent malignant arrhythmia'™*?” . Malignant ventricular dysrhythmia may also be
initiated by changes n the relatmnship between the left and right cervicothoraric
ganglion or dysbalance of sympathetic innervation of the heart reducod actwuy of the
left fibers (stellate ganglion - a direct pathway from brain to hcarl)“ Changes
between the sympalhctxc and parasympathetic tone may also influence prolongation of
the corrected Q-T interval, which leads to the connection between the bramn and heart by
the autonomic nervous system as well®™ Other contributing factors may be changes
the concentration_ of clectrolytes, such as hypocalcemla, hypokalemta.
hypomacncbemla( 242 , sometimes secn 1n patients with anorexia nervosa Yet, nerther
our findings nor the reporls of some other authors” ™ have encountered an clectrolyte
dysbalance in the patients with anorexia nervosa

In this study, we attempted to evaluate the ratio between body mass mndex and
corrected Q-T interval The index 1s atlected by the height and mass of the body, the
latter bemg of morc mmportance adults®™ "We did not establish any connection
between body mass index and prolonged Q-T interval.

Twenty percent of the patients with anorexia nervosa and only three percent of
the control patients had a prolonged Q-T interval measured in lead 1T with a relative risk
of 73 Ths lead us to the conclusion that the anorexia nervosa patients carrted a much
lugher nisk for a prolonged Q-T interval than the control group In our study, the
plOlOn"Ld Q-T interval measured n lead II was 0424 and 0461 sec, wlile data on
three deceased patients 1 Boston were 046 - 061 sec® However, analysis of the
corrected Q-T nterval using three consecutive cycles 1 each of the 12 ECG leads
revealed dispersion of the corrected Q-T nterval of 116 msec n the patients with
anorexia nervosa as compared to 53 msec m the control group We also observed a
different cycle length in ditferent leads and were not able to determine lead II as a
reference one with a constant corrected Q-T mterval length The corrected Q-T interval
varted with all the 12 ECG leads both 1n the pattents with anorexia nervosa and in the
control group During the analysis of the corrected Q-T interval, 1t 1s necessary to
measure tlus parameter in each of the 12 ECG leads and to use the longest value The
Q-T mterval dispersion was much longer i our patients with anorcxia nervosa than n
the control group, but less than 1n the patients with Romano-Ward or Jervell or Lange-
Nielsen syndrome" ., in whom the authors found a mean dispersion of 178 msec with a
maximum of 645 msec

At present, 1t 1s rather difficult to determune the threshold of corrected Q-T
mterval which mught lead to malignant arrhythmias (1t may develop nrespective of the
corrected Q-T mlewal)“” M According to our results, the management of patients with
anorexia nervosa should include careful analysts of elccuocardnogmms, and prospective
mnvestigations of this problem arc obviously required We conclude that an abnormality
mn cardiac repolarization occurs 1n anorexia nervosa and may causc sudden death n this
syndrome
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SUMMARY

Thirty patients with anorexia nervosa and thuty controls had an
electrocardiogram with a corrected Q-T nterval Prolonged Q-T interval was found n
six out of 30 (20%) pauents with anorexia nervosa and mn one out of 30 (3%) patients
from the control group No correlation was found between body mass and corrected Q-
T interval measured 1n lead II n the patients with anorexia nervosa (1=+0.07) In the
patients with anorexia nervosa, the relative nisk of Q-T mterval prolongation was high
(7 3) as compared to the control group This conclued that the nsk of Q-T nterval
prolongation 1 clectrocardiogram was higher m the patients with anorexia nervosa than
mn the controls. It 1s well known that a prolonged corrected Q-T nterval 1s associated
with a high nisk of sudden death due to mahgnant alterations of the ventricular rhythm
During the analysis of the corrected Q-T interval n the patients from both groups, the
corrected Q-T interval dispersion of up to 116 msec (mean value. 59 63£9 97) in the
conirols was observed, varying from lead 1o lead Therefore, 1t was not enough to
measure the corrected Q-T interval [rom the second ECG lead only. but to analyze it in
cach of the 12 ECG leads A statistically signuficant differcnce was observed between
the two samples (z=1 3740)
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ELEKTROKARDIOGRAM U BOLESNIKA S ANOREKSIJOM NERVOZOM

SAZETAK

U 30 bolesnika s anoreksyom nervozom 1 30 bolesnika kontrolne skupine
anahziran je clektrokardiogram s osobitom pozornostt na kongirani QT interval
Produzen kongirani QT interval ustanovljen je u $estoro bolesnika (20%) s anorcksyjom
nervozom 1 Jedne osobe (3%) 1z kontrolne skupine Niye nadena povezanost izmedu
indcksa gelesne mase 1 kongiranoga QT intervala, myerenoga u IT odvodu u bolesnika s
anoreksyjom nervozom (r=+0 07) Relativna opasnost (tzv relativni rizik) za produzent
korigiram1 QT terval bio je visok u bolesnika s anorcksyom nervozom (7.3) u
usporedbr s kontrolnom skupinom. Poznato je kako je produzent korigirani QT interval
povezan s 1znenadnom smrti zbog zloéudne promjene ritma klyetkr Tijekom analize
konigiranoga QT intervala, u bolesnika s anoreksijom nervozom nadcena je rasprienost
korigtranoga QT ntervala do 116 msec (srednja vryednost 59,63+24.12), a u kontrolno)
skupini do 53 msec (srednja vrijednost 31,37+9.97) Te su vryednostt bile varijabilne u
pojedinim odvodima 1 analiziranc u svih 12 odvoda U procjeni korigiranoga QT
intervala u bolesmka s anoreksijom nervozom nie dovoljno analizirau ga samo u I
odvodu, nego ga treba analizirati u svakome od 12 odvoda Raspricnost korigiranoga
QT mtervala u tim dvjema skupinama bila je stausuck: znacajna (z=1.3740), znacajno
vida u bolesnika s anoreksijom nervozom nego u konuolnoj skupim
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DOES A CORRELATION EXIST BETWEEN
ELECTROCARDIOGRAM AND HIGH PLASMA DIGOXIN LEVELS
IN THE ELDERLY?

INTRODUCTION

The digitalis effect 1s mmportant in elderly patients i whom pronounced
cardiac changes arc present and renal reserve 1s reduced by 30% to 50%. while serum
creatinine concentration may be within the normal hmits"™” Assessment of the digitahs
effect, mcludes analysis of the P-R mterval, corrected Q-T terval, S-T scgment
depression, arrhythmuas and conduction disturbances 1n electrocardiograms

The aim of this study was to invesugate whether the chinical symptoms and
clectrocardiogram are spectfic for the digitalis effect 1n clderly patients

PATIENTS AND METHODS

From April 1978 to Apnl 1990, a high plasma digoxin level was found i 147
patients aged 65-89 years Age groups are presented in Table |

All patients were treated with a maintenance dose (Lanitop, Pliva -Bochringer)
of medigoxin of 0.1 or less mg/day The critenia for the use of digoxin for more or less
pronounced symptoms and signs of congestive heart failure venfied by
echocardiography before the treatment were met 1 all patients Most frequently, the
etiology of the diseases included atherosclerotic myocardiopathy with atrial fibrillation,
hypertensive heart disease, chronic pulmonary heart disease with atral fibrillation and
fast ventnicular thythm, less frequently acqued valvular discase. and rarely
constructive pericardiis and cardiomyopathy, mn one or two patients In all Paucmsﬁ
plasma digoxin levels were determimned by radioimmunoassay  (Abbott) Y The
sensttivity of the method 15 01 pg/L Cocflicients of varation were 10% Five hours
afler the last medigoxin dose. 2 ml of venous blood were drawn [rom the patients m the
recliing position, 1nto a test tube into which 02 ml of heparin had been previously
added The object was to determine the digoxs concentration mn a state of dynamic
equilibrium, 1¢ when the speed of entry into the body 15 the same as the speed of
climination. The following clinical signs of digitahis overdose were recorded anorexia,
nausca, vomiting, and less specilic signs like fatigue and headache Electrocardiograms
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were recorded when blood was taken for digoxin analysis with patients in the rechining
position, with a three-channel electrocardiograph at a tape rate of 25 mm/s (RIZ -
Zagreb - Croatia) The followmg leads were recorded: I-11I, aVR - aVF, V| - V4 The
arrhythmia changes were analyzed frequent premature beats, atrial tachycardia.
Junctional rhythm, atrioventnicular block of the first and second degree (apart from
Mobutz 11) Mobitz 1. block 2 1 or 3 1. The following parameters were carclully
examined. atrioventricular conduction disturbances, 1e. the prolonged P-R (P-Q)
interval according to the heart frequency and time of the electrical systole of the
venticle, namely, the corrected Q-T interval The latter was determined according to
Bazet’s formula © ', where 1t 1s considered normal 1f ranging between 0 396 and 0 432
m women and between 0 386 and 0 422 s in men, whereas 1t s considered shortened 1f
measuring 0 37 s or less (lead IT)

measured Q— T erval(s)

I corrected Q — T interval =
R = R mterval(s)

Tl}@ corrected Q-T nterval was also analyzed according to the formula of
Stamforth ¥

measured Q— T interval(s)

R =R mterval(s)

The P-T-Q index was calculated according to Joubert's formula
conditton for this analysis was the existence of P wave, 1 ¢ sinus rhythm

II corrected Q— T interval =

1213
( )’ a

negative T wave (mm)

P —T-Qindex = P - R mterval (s)x
I corrected Q — T 1nterval (s)

. . s 14
Statistical analysis was carrted out by means of the correlation coefficient'

RESULTS

Out of 147 elderly paticnts with a hugh plasma digoxmn level, the majority were
aged between 71 and 75 years There were more women (62%) than men (38%), as
shown m Table 1 Chnical symptoms of digitalis overdose were obscrved i 71 (48%)
patients, and 92 patients had both chinical symptoms and ECG changes Arrhythnuas
were present m 40%, and conduction disturbances 1 42% of the patients Data on the
patients with both changes are presented m a group of predominant disturbances Only
18% of the patients were free of these changes, as presented in Table 2
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Table 1

Number of paticnts with a high plasma digoxin level according to age and sex

Sex
Age Total
M F

65-70 12 21 33
71-75 22 31 53
76-80 7 17 24
81-85 il 17 28
>8s 4 s 9
Total 56 91 147

Table 2.

Arrhythmia and conduction disturbances in electrocardiograms in patients with a
high plasma dioxin level

Plasma digoxin

Conduction

Without these

level (nmol/L) Amhytha, disturbances changes Total

25-30 18 15 14 47
31-35 17 32 1 50
36-40 9 8 5 2
41-45 " 5 ; 10
46-50 | P B s

>3 3 0 i 4

Total 59 (40 1%) 62 (42 2%) 26 (17 7%) 147 (100 0%)
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In 72 (49%) out of 147 patients, smus thythm was present 1n
electrocardiograms  In 22 (30%) out of 72 patients, a prolonged P-R nterval is
recorded. There was a correlation between a high plasma digoxin level and P-R interval
(p<0 05). A shortened I corrected Q-T terval (037 s or shorter) was found mn 32
(22%) patients There was no correlation between these parameters A total of 53 (36%)
patients had a shortenced II corrected Q-T interval No correlation was found between
this parameter and clevated plasma digoxin concentrations Fifty-six out of 147 (38%)
patients had a negative T-wave with sinus rhythm in their electrocardiograms The P-T-
Q index was also calculated A corrclation was found between these parameters
(p<00D)

Lowered values of serum potassium concentrauons were found in seven (5%)
patients, elevated values in 21 (14%) patients, 1n three patients they were 6 0, and 1n one
paticnt they measured 6 6 mmol/L  There was no correlation hetween the increased
plasma digoximn levels and serum potassium concentrations Elevated valucs of serum
creatinine were found m 76 (52%) patients, 20 of whom had a value from 375 to 750
pmol/L. and thus value amounted to 750-1500 pmol/L 1 16 patients No correlaton
was found between serum creatine level and elevated plasma digoxin level. These
data are presented 1n Table 3

Table 3
Corrclation hetween a high plasma digoxin level, and clectrocardiogram
parameters, scrum patassium and serum creatinine values

Patametors Coriclation Statistical
e cocfficient difference
P-Rinterval + 0207 p< 03
[ corceted
+ 2
Q-T mterval 0088 ne
High [T conceted + 0096 ne
plasma Q-T mterval
digoxin
level P-T-Q index + 0394 p<0 01
serum p()\'d\.\llﬂ'ﬂ + 0041
levet e
CHUm creatinine 0094 0

level

None of these patients recetved cither spironolactone or quinidine during
therapy  Verapamil was admimistetred to 26 (17 7%) patients mn a mean dose of 240
mg/day, and an ACE mubttor in 16 (10 9%) patients We were unable to find any
correlation between verapamil doses and plasma digoxin level
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DISCUSSION

In thts study, no corrclation was found between the I corrected nterval (when
the square root from the heart frequency was calculated m the denommator), I
corrccted Q-T interval (when the cube root from the heart frequency was calculated 1n
the dominator) and a high plasma digoxin level A shortened corrected Q-T interval
analyzed by the first method was present in 22%, and analyzed by the sccond method n
36% of the patients Although the corrected Q-T mterval analyzed by the second
method was often somewhat shorter than 1t had been when analyzed by the first one, no
statstically sigmificant difference was found There was a correlation between a hugh
plasma digoxin level and the P-R mterval, and between a lugh plasma digoxin level and
the P-T-Q index This is parually in agreement with our previous observation Y ona
slight correlation between a lugh plasma digoxin Ievel and the P-R interval (= +0 32)
and I corrected Q-T wnterval (r = + 0.27) n all age groups Correlation coeflficient is
somewhat lugher in eldery patients than wn all other groups

Some authors have obtained a ligher correlation between plasma digoxin level
(when the values were within the therapeutic range) and the P-T-Q ndex n healthy
volunteers" '™ In owr study, more than 82% of the elderly pauents had arthythmias or
conduction disturbances n their clectrocardiograms The chinical condition of digitahs
hypersaturation was present - half of these patients Although more than a third of the
clderly patients had chronic renal fatlure, we did not observe any correlation between a
high plasma digoxin level and serum creatinine level or serum potassium level.

We conclude that there are no specific changes n clectrocardiograms that
could be ascribed to the digitalis effect In the eldeily patents, however, the prolonged
P-R nterval and the P-T-Q mndex changes are more oficn connected with a high plasma
digoxin level than in younger oncs
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SUMMARY

In 147 clderly patients, a sigmficantly elevated plasma digoxin level (25
nmol/L or more) correlated with the clinical symptoms and electrocardiogram  The
conduction disturbances and arrhythmas, as well as the electrocardiogram P-R interval,
P-T-Q-index and corrected Q-T interval were analyzed. [n 71 (48%) patients, climical
symploms of digoxin overdosc were observed Arrhythnuas were present in 40% of the
patients, conduction disturbances 1n 42%, while only 18% of the patients were free of
these changes. A correlation was found between a high plasma digoxin level and the P-
R terval (r = +0 207) as well as between a high plasma digoxin level and the P-T-Q
mdex (r =+ 0394), whercas there was no significant correlation between the plasma
digoxm level and corrected Q-T mnterval No correlation was found between the plasma
digoxin level and serum potassiun concentration, or between the serum creatinine level
and plasma digoxan level, although 52 (35%) patients and chronic renal farlure
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POSTOIN LI VEZA 1ZMEPU PROMIENA U ELEKTROKARDIOGRAMU
VISOKE KONCENTRACHE DIGOKSINA U PLAZMI U BOLESNIKA STARIJE
DOBI?

SAZETAK

U skupini od 147 bolesnika starije dobi s povisenom koncentracyom digoksina
u plazmi. analizirane su istodobno promjene u elektrokardiogramu, te koncentracije
kalija 1 kreatinina u serumu U elektrokardiogramu analizirane su smetnje provodenja 1
smelnje stvaranja podrazaja P-R mterval, P-T-Q indeks 1 konigwaru Q-T mterval.
Aritmya je postojala u 40% bolesnika, smetnje provodenja podraraja u 42%, a 18%
bolesnika nye imalo tih promjena Potvrdena je veza 1zmedu povidene koncentracye
digoksina u plazmi (2 5 nmol/L 1li vi§e) 1 P-R wtervala. a takoder i 1zmedu povisene
koncentracyje digoksina u plazmi 1 P-T-Q indeksa. Nye potvrdena veza izmedu
povisene koncentracye digoksina u plazmi 1 konigiranog Q-T intervala Takoder, niyje
potvrdena veza izmedu povidenc koncentracye digoksina u plazmi i koncentracye kaliyja
u scrumu. kao ni 1izmedu koncentracye digoksina u plazmi 1 vrijednosti serumskog
kreatinina, rako su mnogi bolesnici imali znakove kroniénog zatajivanja bubrega

Tyckom analize u¢inka digoksina na miokard, ni u starijih bolesnika kao ni u
mladih, ne postoje specificne promjene u elektrokardiogramu koje upucuju na uéinak
digitalisa No. u staryih bolesnika, ipak , produZen: P-R mterval, kao 1 P-T-Q 1indeks,
¢e§ée su povezant s povidenom koncentracyom digoksma u plazmi nego u miadih
bolesnika
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Dr Zuyad Durakovic
Kltmka za nnutrainge bolestr,
KBC Rebro

KeSpaticeva 12

10000 Zagreb
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ADVANCES IN VETERINARY VIROLOGY

1. MOLECULARBIOLOGY OF VIRUSES

The techmques of molecular biology represent remarkable new tools for
examunation of evolutionary rclationships between viruses There has been a rapid
accumulation of the knowledge about nucleotide sequences of viral genes and of the
whole viral genomes comprising the hereditary material of viruses!” Thus, the word
"virus" may just designate a genetic clement with an intracellular mode of parasitism
and the ability to mfect new cells in one way or another, and not necessarily infer an
evolutionary relallonshlp(z{

Although the knowledge concerning molecular biology of viruses has rapidly
accumulated, hittle 1s known about molecular mechanisms of the mnteraction between
cells and viruses i the carly steps of viral infection However, cellular materials that
serve as virus receptors have recently been identified for several viruses Cellular
receptors for viruses have important roles 1n the early steps of viral infection, such as
binding to the cell surface, penetration and uncoating of the virus Therefore,
clucidation of precise structures and functions of the virus receptors 1s very important
for the understanding of molecular mechanisms of teraction between cells and viruses
in cach step of the early infection cycle®™ A number of host cell membrane proteins that
serve as virus-binding proteins or receptors have been identified and cloned wathin the
last few years, providing an opportunity to investigate the virus-host interaction more
directly” The receptor [or the mfluenza virus is a simple sugar, sialic acid Thus, virus
receptors are actually very important components i the host. This area of research ties
structural and mechanistic aspects of virology and cell biology together, a fascinating
area which has been developing rapidly"”

2. PATHOGENESIS

Many investigations are focused on molecular mechanisms m attempts to
understand viral pathogenicity Mims (1992) claims that there are five areas of research
where interesting aspects of viral pathogenesis are bemng elucidated, namely viral
modtication of cell {unction, transgenic mice, influence of cell differentation on virus
expression, cytokines in virus infections and the mteraction of viruses with the immune
system
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It 1s well known that viruses can nfect cells and interfere with thewr function in
a way that 1s uscful to the infecting virus  Certain viruses, however, by nterfering with
cell [unction, can cause disease (LCMV in mice) Retroviruses provide numerous
examples of effects on the tmmune cell function

Trapsgenic mice provide an excellent opportunity to analyze the expression of
the viral genome w host cells They are important in helping 1o account for viral
tropism, and recently arc used to study the role of the prion protem genc in the genests
of spongitorm encephalopathy

It 1s now well established that as cells differentiate they often become more
susceptible to productive viral infection (papillomavirus skin lesion in cottontail rabbit)
This can be especially important m cells of the mune system (visna virus replication
proceeds when monocytes differentiate into macrophages)

Cytokines play a major role mn viral pathogencsis, both as mediators of
antiviral resistance and as agents of tissue damage n the infected host The interaction
of viruses with the immune system 1s an area of immense research interest Viruses that
persist in the body for life. have achieved the ultimate triumph over host resistance One
of the most nfercsung phenomena 1 virus-induced ummunosuppresston 1s  the
production of immunosuppressive molecules of the mnfective virus For nstance, feline
leukemia virus produces pl5e. a molecule that interferes with T-cell function, perhaps
binding to these cells and reversibly reducing interferon and 1L-2 output™

Three immunopathologic mechanisms may determine the pathogenesis of viral
diseases i animals

1} A variety of viruses cause transient or prolonged immunosuppression by
mfecting lymphorecticular tissues and interacting with components of the mmmune
system There are several examples of temporary or permanent virus-induced
ummunosuppression Immunodeficiency associated with feline leukenua virus infection
mvolves various components of the immune system. Abnormahties n cellutar and
humoral immunity and the phagocytic and complement system have been recognized
Each mechanism may operate independently or together with others The precise
pathomechamsms of mmmunosuppression cluded by feline immunodeficiency virus
have not yet been fully clucidated. The exact mechamism wnvolved 1 bovine viral
diarrhea virus induced immunosuppression ts not sufficiently clear The same can be
said about feline panleukopenia parvovirus, canine parvovirus type 2, canme distemper
virus, and partially tor infectious bursal disease virus

2) In a number of persistent nfections, effective immune response may result
m tissue damage An wmportant mechanism 1s T-cell-mediated destruction of mfected
cells Another prmeipal effector mechanism, mediated by T cells, 1s delayed-type
hypersensitivity In several viral infections of amimals, the cellular immune response has
been shown to be the cause of tissue damage These immunopathologic mechanisms
may include lentivirus mfection, borna diseasc of horses and sheep. and canine
distemper encephalitis, while maedi-visna 1s considered a prototypic lentvirus
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3) In certain viral discases, umnune compiexes are formed when anubodies are
produced and react with viral anugen molecules that persist i the host or are released
from nfected cells mto extracellular fluids Such diseases wciude aleuhan disease of
nmunk, feline leukemia, feline infecuous perilonius, canine type-1 adenovirus infecuon,
bovine viral diarrhea and African swine fever However, further studies are necessary to
clarify the precise compositton of immune compiexes circulating in the blood and
immune complexes deposited n crincal target ussues®

3 NEW VIRALINFECTIONS AND DISEASES

A mysterious swine discase, a discase causing aborton and respiratory disiress
in pigs. first detected 1 1987 1 North America, since 1990 has emerged m Europe
under various names, now mamly designed as porcine reproductive and respiratory
syndrome The disease has spread raptdly through many FEuropean conntries and causes
severe losses in pig breeding farms Early in 1991, a causauve agent was identified as a
virus, now known as the Lelystead virus' ),

Swmce 1988, morbilhiviruses have been mcreasmgly recognized and held
responsible for mass mortahty amongst harbor seals (Phoca vitulina) and other seal
species  Virus isolation and characierizauon proved that morbillivirus from seals n
Northwest Europe wete gencucally disunct from other known members of this group,
and now are known under the name ot phocid distemper virus.

An epidemic of Baikal scals (Phoca sibiricaj m 1987 was apparently caused by
a morbillivirus closely related, or even idenucal, to camne distemper virus The
existance of an epizootiological link between mass mortality in Lake Baikal seals a year
before. and the phocid distemper virus infecuons m other pmmped species
Northwesteirn Europe remain questionable

Among aquatic manunals, morbilivnuses have also been isolated from
porpaises and more recentty (1990) from sinped doiphins in the Mediiciranean Sea,
showing that the epizootiology of morbillvirus.imicclions m manunals 1volves not just
pinnipeds but cetaceans as well.f

Swdies on the cuologic agems ot rabbit hemorrhagic discase (RHD) and
Furopean brown hare syndrome (EBHS) show that the vuuses responsible for these
wmfections can be placed 1n the Caliciviridae tanuly EBHS has been diagnosed in all
western Eutopean couniries. and since 1989 RHD has been addinonally reporied m
many LFutopean countries  LEpizoouological mvesigauons have demonstrated the
presence of both vitus infections m Europe long belore RHD emerged n China in 1984
Exanunation of scia 1evealed the existence of hares seroposttive 10 EBHS as far back as
1971 Furthermore, anubodies were tound n rabbit sera collected 1n former
Crechoslovakia up 1o 12 years betore the (irst reported outbreak of RHD 1n Eumpc'g)

A new vial disease. lethal 10 pigs, was observed m Mexico m 1980 The
discase was caused by a recently characterized parainyxovirus designated LPMV  The
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discase 1s characterized by disorders of the central nervous system, corneal opacity and
pneumomnia. Comparative analysts demonstrated LPMV to be most closely related to the
human mumps virus""

Infectious salmon ancmuia 1s a disease atfecting Atlantic salmon. The etiologic
agent 18 unknown, but transmission mlzils mdicate a viral origin. Virus - like particles
were observed by electron microscopy''

4 ANIMALIMMUNODEFICIENCY VIRUSES

In 1987, N.C Pedersen (Davis, California, 1987) reported on the discovery of
a new retrovirus 1solated from diseased cats 1t 1s now termed feline immunodeficiency
virus (FIV) Already from the first report 1t was evident that thus virus should become of
considerable biomedical importance, as 1t does not only cause an immunodeficiency
syndrome 1n cats, but also sharcs many physical and biologic properties with human
unmunodeficiency virus (HIV) FIV occurs 1n natural populauons of an easily
accessible animal species and does not cross species barriers

Bovine immunodeficiency virus (BIV) has been 1solated only once, 1e 1n 1972
by Van der Maaten et al, and all attempts to obtamn additional 1solates have failed
Nevertheless, seropositive cattle have now been found in the Netherlands BIV has been
well characterized, its genome cloned, sequenced and partially expressed, but sull 1ts
veterinary significance 1s unknown'

Sinuan acquired immunodeficiencies or lymphoproliferative diseases can be
caused by 1nfectious (exogenous) oncoviruses (C- or D-type) or by lentiviruses. A T-
cell tropic HTLV-III-like retrovirus, now designed as simian immunodeficiency virus
(SIV), was 1solated from macaques with an immunodeficiency syndrome (SAIDS) in
198471985

The equine mfectious anemia virus (EIAV) has recently been shown to be
serologically cross-reacuve with HIV and FIV Moreover, 1t shares some common
nucleoude sequences with HIV, BIV. caprine arthritis encephalitis virus and visna The
g;l\?vll(lllj)s team (Leis et al, 1988) has positioned EIAV in immediate proximity to

5 SPONGIFORM ENCEPHALOPATHIES

Transmissible spongiform encephalopathy 1s an accurate description of a group
of mevitably fatal diseases in several mammals Those said to be naturally affected
include sheep (scrapic), cattle (bovine spongiform encephalopathy), mink, deer, cats
(eland /Taurotragus oryx/, nyala /Tragelaphus angasi/, gemsbok /Oryx gazella/,
cheetach) and man (kuru, Creutzfeldt-Jakob disease, Gerstmann-Strausler-Schemnker
syndrome) Although these diseases are primarily seen as brain diseases, the infective
agents have been found 1n many tissues. The only evidence of causative agent 1s that of
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the finding ol prion protein 1 brams of wnfected sheep and other mammals Prion
protem 1s the major component of scrapre-associated fibrifs The central role of prion
protetn 1n the spongiform encephalopathies 1s confirmed by recent evidence

No etiologic agent, such as a virus, has yet been unequivocally established as
the causc of these diseases, with the possible excepuion of mhented Creuizteldt-Jakob
disease  Modern molecular biology 1s m search for an 1dentifiable gene product, the
gene 1iself and possible control mechamsm'"

6 DIAGNOSTICTECHNIQUES

Developments of crucial importance were the discovery of the helical structure
of DNA, and the existance of RNA-directed DNA polymerase, now better known as
“reverse transcriptase” in avian and munne leukenna viruses These achivements have
all been recogmzed by the Nobel Prize Award Another milestone was the development
of the hybridoma techmque for production of monoclonal antibodies which were
directed against a sigle antigenic determiant or epitope The hybridoma echmque has
dramaucally improved and wntensified bwlo%gcal research i many arcas, and diagnostic
techniques have been improved accordingly  Nucleic acid probe technology 1s being
increasingly used in the research and diagnosis of viral diseases of vetermary
importance The major applications mnclude detection of viiuses m chinical samples,
especially those which are fasudious and difficult to cultivate, ditferentauon of virulent
from avirulent viruses and vaccmne strams from wild type 1solates, typing of viruses,
mapping genes, detection of latently mfected or carmer anmmals, study of the
pathogenetic mechanisms and epidemiological studies

Among viruses of veterinary importance detected by nucleic acid probes are
adenovirus, African swine fever virus, bluetongue virus. bovine viral diarrhea virus,
enterovirus, fectious bursal discase virus, foot-and-mouth disease virus, porcine
parvovirus, pscudorabies virus, rhinovirus, rotavirus and transmussible gastroenteritis
VvIrus.

Nucleic acid probes have been developed for the detection of parvovirus and
bovine viral diarrhea virus as contaminanics n cell cultures

The differentation of virulent trom avirulent viruses and vaccine strains from
wild type 1solates and typmg of viuses 1s accomphshed immunologically by
monoclonal anubodies, and geneucally by restricuon endonuclease analysis, sequence
analysis and nuclete acid probes The latter have been used to type the rotavirus groups,
subgroups and serotypes.

Nucleic acid probes provide a powerful tool for evaluating homology between
rclated DNAs, This can be accomphlished by dot blot, Southern blot or Northern blot
hybrnidizatton For cxample, homology was evaluated between porcme and canine
parvovirus and between polyoma and papovavirus
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Nucleic acid probes are an excellent 100l for the determinaton of molecular
mechanmisms ol pathogenesis Mechamsms of latency induction by herpesvnuses have
been studied by m siu hybridizauon with bovine herpesvirus-1 The mechamsm of
persistant nfection by equine infecuous anemia virus was determined using Southern
blot hybridizauon Hybridization 1cchnology was also used to better understand the
mechanisms ol leukemogenesis of bovine leukemia virus These studies, combined with
mmunochemustry, can provide valuable mformauon on the presence of viral nucleic
acid and anugens 1n cells, and on the status of virus expression The development of
probes specitic for viruses, groups of viruses, or specilic serotypes provides a valuable
wol for epidemiological studies, especially uscful for determining the eprdemiology of
viruses which are dificult to culuvate or typu(”)

Very recently, diagnostic techmiques have recerved another mipetus wath the
development of the polymerase chamn reacion Mmimal quantiies of DNA, m principle
single DNA molecules, can now be amplified by repeated cycles of transcripuon until
detectable amounts are obtamed This technique does not only open new avenues for
diagnosuc application but will beccome very mmportant m many arcas of rescarch
Further, recombimant DNA techniques have become available. From our poimnt of view,
the development of diagnostic reagents with improved sensitivity. which can be uscd
for rapid vertlication of discase ploblems are appealing Monoclonal antibodies will
also become of importance for the identification of individual animals’’

7 ANTIVIRAL THERAPY

The field of anuivirals 1s sull very new The reason 1s that viruses replicate
mside cells utthzing, 10 a large degree, the biosynthetic machinery of the cell, so that
most compounds wiich ntertere with virus growth are also active against human and
ammal cells, and thus of no theiapeuuc value It 1s generally perceived that the
development of elfecuve anuviral compounds will be accelerated by mvesugatng, at
the molecular level, how viruses replicate One of the auns of such research 15 to
identify processes which are essential for virus rephcation and different tfrom those of
the cell, so that the dilfercnces can be exploited 1o selectvely target the virus'

A polentially general antviral strategy nvolves inlubiton of viral gene
expiession by use of synthetic ohgonucleoude analogues that have sequences
complementary to viral DNA or RNA sequences.. Such ohgonucleoudes are expected to
hybridize specifically to thewr viral target sequences interfering with the varal hie cycle.
Thus, the use ol sequence-specific ohgonucleotides to target unique viral gene
sequences offers an approach to the development of highly speciic anuviral
thldpLullLS( 9) Improved understanding of the molecular processes mvolved 1n the
replication o viruses has encouraged the design and further development of anuvudl
drugs which specitically inhibat the tunction of an 1denutied virus gene pmdua

Thcre are, at present, no antviral compounds lhicensed specifically for

vetennary use, though there are numcious reports daung from the late 1960's on the
expertmental use aganst viruses of veterinary importance of antiviral compounds
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developed or licenced for use m man The two mam reasons for the lack of commercial
availability of antiviral drugs specifically for velermnary use are thewr high cost of
development coupled with their generally nairow spectrum of activity However, the
intense research activity on the human tront smce the proven success of acyclovir
(ACV, Zovirax) and zidovudine (AZT, Retrovir), and use of ammal models of fehne
unmunodeficiency virus and feline leukemia virus infecuon for screening drugs for
AIDS, 15 likely to lead 1o the discovery of potenual drugs, especially anuretrovirus and
anttherpes compounds for veterinary use .

8 DEVELOPMENTS OF NEW VACCINES

One of the approaches 1o making vaccines 1s to genetically manipulate a virus
so that 1t carries and expresses a forcign gene (or part of a gene) which codes for a
proiective antigen for another diseasc. Adeno-, polio- and herpesviruses have been
engmeered (o act as vectors 1n thts way, but vaccinia virus remams the main candidate
for a recombinant virus vector for vaccine use. Vaccinia virus has a genome consisting
of about 185,000 base pawrs of DNA, and carries over 100 genes(‘l

The first recombmant DNA vaccines have become available for veterinary
application, e.g., rabics and Aujeszky’s disease These new vaccines not only solve
many problems related to the use ol living attenuated or killed whole agent vaccines,
but they also offer the possibility of vaccinaung ammals agamnst a broader range of
discases. They are safe, stable and etfecuve, and abundant quantties can be produced
mexpcnsnvely“m The vaccima rabies recombinant virus was found stable. safe for
target and non-target animal species, and protective for most of the rabies vectors 1t is
used in limited field trials and in an extensive open ficld trial as oral vaccine for foxes
Prehmmary_results have confirmed 1ts basic properties and potental for rabies
cradication™ Consequently, both alicnuated live virus vaccmnes and a recombinant
vaccine are avatlable for routne field vaccination of the fox population ),

Recombinant-derived vaccines are being developed 1o protect agamst discases
such as vesicular stomauus, bluctongue, porcine and canine parvoviruscs, bovine
papilloma, influenza, feline leukema. ninderpest and Ruft Valley fever'” A new
genetattion of vaccines based on (rejconstracted viruses and immunogens are expected
to be stable and mexpensive 1o produce Research 1s now ever more focused on
constructed modificd live-virus vaccines.

The term "mntracellular immunization” has been suggested by Balumore
(Nature. 1988) to describe the process whereby a gence 1s expressed n cells 1o generate a
protein which nterferes with virus rephication The protein could be either one which
possesses an antiviral phenotype or alternatively a mutated viral protein which would
block the function of the wild-type viral protein and so exert a domunant-negauve
phenotype A cell expressing such protemns could become munune 1o viral fecuon
Intracellular immunizauon has now been aclueved mn both ussue culture and mice
There are clear grounds for the opumistic view that n the long-term, genetic
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engimeering approaches to produce resistance to \'71;;:11 mfections by inducing expression
~ . 25
of protewns with antiviral actvities mught succeed”.

A possible approach to control bovine lymphoproliferative disease caused by
bovine leukemra virus (BLV) may be the development of an "antiviral information
ummunity” based on the effect of anti-sense RNA A number of constructs have been
obtained, under control of various promotors, carrymg a DNA agamnst gene X, the
cxpression g)roducl of which is a transactivator, a viral transcription from the BLV LTR
pmmotorw

Experimental vaccine trials with sinuan immunodeficiency virus and HIV may
represent the important {irst step in developing a feasible vaccine using an acceptable
animal model™”

9 BUROPEANSOCIETY FORVETERINARY VIROLOGY

The LEuropean Socicty for Veterinary Virology was founded in 1988, with a
widespread and cnthusiastic support from veterinary virologists throughout Europe The
objectives of the Society are

- to progress further in veterinary virology,

- to provide an orgamizauon lor mdividuals who devote a significant portion of
thewr professional activities to research. teaching or practical application of
vetermary virology,

- 1o encourage and promote improved methods of diagnosts, prevention and
treatment of ammal viral diseases.

- to culuvate further education n veterinary virology. and
- to promote mformation exchange m the field of veterinary virology

In pursuit of these objectives, the Society held s first scienufic congress at the
University of Liége in Belgium, Apnl 5-7, 1989, with the mamn topic: "The contribution
of molecular biology to vetermary virology" Three specialist sessions focused on the
seal morbillivirus, bovine herpesvirus 1. and bovine diarrhea virus, while a sgnall
mformal meeting reviewed the state of art in the ficld of rabbit hemorrhagic disease™.

Over 200 scientists gathered again September 23-26, 1991, at  the second
International Congress m Uppsala, Sweden, on the topic "The pathogenesis of viral
discases  Molecular, virological and immunological aspects " During this meeting, a
tribute was pard to one of the Soctety tounder members, by introducing the first
l%dvom‘g})ir Dinter (a Croat born 1n Osyek) Memonal Lecture, given by Professor Cedric

ms”
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The Third Internattonal Congress of Vetermary Virology was held 1n
Interlaken, Swilzerland, September 4-7, 1994, The maw topic of the Congress was
“Immunobiology of viral infections"
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SUMMARY

The mamn witerests m cwirent vetennary virology, as well as in virology n
general, are research of vinus structure and assembly, cxpression of viral genomes,
molecular basis of discase, virus-host interactions, tmmunobiology of viral infections,
and impact ol moleculw bhiology on diagnosis and control Many mvestigations have
been quite correctly focused on molecular mechamisms, m an attempt to understand
viral pathogenecity Improved understanding of the molecular processes wvolved 1 the
replication of viruses has encouraged the design and further development of antviral
drugs which specifically inhubit the tuncton of an idenufied virus gene product In the
last Lew years, eprzootiological mvestugauons, especially those at the molecular level,
have revealed some previously unknown vial mfections or diseases in vaitous annmals
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Social events. at least those concerming the Luropean vetermary virologists. are
becoming very dynamic nowadays

NAPREDAK VETERINARSKE VIRUSOLOGITE

SAZETAK

Glavna dogadanja u danadnjoj veterinarskoy virusologyt, ba§ kao 1 opéenito u
virusologil. istrazivanja su o virusnoj strukturt 1 tvorbr virusa, ekspresyt virusnth
genoma, molckularnoy  osnovi  bolest, odnosu  virusa t njegova  domacina,
imunobiologipn virusnth infekena 1 utjecaju molekularne biologye na dijagnostiku 1
prevencyu virusath bolest 1 infekeyya Mnoga 1strazivanja su usmjerena na molekularne
mehamizme u pokuaju da se shvati patogenost virusa Bolje poznavanje molckularnih
¢brvarya uklucendh u virusnu rephikaciu pruZa nadu u dalinp razvo) antvirusnih
lyckova kop specificno mlubiraju funkeye nekog identficiranog prowzvoda virusnoga
gena U zadnph nckoliko godina su epizootioloS$ka istrazivanja, pogotove ona na
molekularnoy razini, otkrila neke virusne mfekene 1l bolesti u razli¢iuh Zzivotinga koge
prije nisu bile poznate.

Druitvena dogadanja, barem ona 3to se odnose na europske vetermarske
virusologe, postala su u novije vrijeme vrlo dinamiéna
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Dr Slavha Cretmic
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Zagicb

ESTIMATE OF AN AVERAGE OCCUPATIONAL DOSE FOR
WORKERS IN A NUCLEAR MEDICINE DEPARTMENT

Dose limits for professional exposure recommended by the International
Commussion on Radiological Protection (ICRP) were 1n 1990 sct to 20 mSv y'l, to be
averaged over a period of live years with no more than 50 mSv n a single year ICRP
has also re-confirmed that the dosc hmit for the public should be 1 mSv y™. averaged
over five yearsm This new rccommendation for Iprol‘essmnal exposure 15 described as
an evolution of the 1977 dose limit of 50 mSv y 2 The lunit was adjusted due to the
accumulation of results from 11 years of intensive nuclear bombs survivors studies as
well as the analysis of long-term effects of radiation used in medical treatments. New
cstimales for the level of risks from low dose wuradiation of fatal cancers and genetic
cffects have been raised by about a factor of four® ¥

The ICRP recommendations provide the framework for radiological protection
Although they have no legal status, most national and international regulatory agencies
base therr own regulations and standards of good-practices on them Impending changes
m the Croatian dose limitation system should certamly reflect new ICRP
recommendations Therefore, the implication of lowered annual dose limits for
professional exposure should be considered for a typical nuclear medicine department
where they could have an mmpact on radiatton protection, erganization of work and
medical practices.

Past personal dosimetry records for the workers at the Department of Oncology
and Nuclear Medicine. "Sestre Milosrdnice” University Hospital from Zagreb were
reviewed to assess the situation and trends

In indwidual dosimetry, the mamn aim of monitoring 1s control and book-
keeping of the doses a person has recetved The measured absorbed dose 1s the
fundamental quantity in radiation protection IHowever, it 1s the weighed absorbed dose
that 1s of interest tn controlling radiation exposure. It ts not easy to correlate a
straightforward physical quantity such as the absorbed dose (measured value due to
radiation field in single pomt) with the traditional concept of dose equivalent of newly
introduced cquivalent dose'” as useful operational quantities describing brological
eflects of a particular type and encrgy of radiation However, stnce most ol the radiation
field 1n a nuclear medicine department is a relatively constant external diffuse gamma
radiation. 1t could be assumed that a personal dosimeter measures a dose equivalent
value at a point m the body near to the posthon where the dosimeter 1s worn I the
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dosimeter 15 worn at a representative position, the measured absorbed dose value could
be simply converted and taken to be the upper limit or an approximation of the effective
dose reccived by the wearer'”

DOSEDATA

The Department of Nuclear Medicine and Oncology. "Sestre Milosrdnice”
University Hospital, performs all common nuclear medicine dragnostic and therapeutic
procedures in accordance with standard rules or recomendations for per patient
quantities of radoactive matenal The volume of work could be described through the
datly used total activity of matenial, which varied during years, but on an average 1t
could be estimated to be n the range of 148 - 222 GBq (400-600 mCyi), mostly
technetium-99m and 10dine-131

The woik 1s orgamzed in such a way that various tasks related to preparation
and administration of radioactive matertal (eluation from the radionuchde generators,
dispensing and injection) are spatially separated according to the complexity and/or
actvity handled  Standard procedures for safe handling of radioactive material and
rachation protection measures are respected Additionally, the tme spent in the zone
with clevated level of 1onizing radiation 1s limited to 4 hours daily

The Department for Radiation Protection, Institute for Medical Research and
Occupational Medicine of the Zagreb University 1s responsible for personal film
dosimetry of all the warkers The sensitivity threshold of the standard film dosimeters
used is 500 nGy

Film dosimetry data reviewed cover the pertod of 7 years (from 1986 to 1992)
for 63 workers. most of whom worked at the Department all the ume (apart from
holidays) Each year was divided into 12 control mtervals, 1oughly corresponding to the
months of the year Tlus study was based on approximately 3800 man-control interval
values

For the purposc of this analysis, the workers were divided nto three groups
(1) eluation from generators and preparation of 10dine therapies (total of 28 workers,
mark gen), (2) injection of radiopharmaccuticals, positioning of patients and operations
with measuring mstruments (24, dia). (3) control. cleaning and admuustratve tasks (11;
adm) The study period was enough to assume that the time spent at the workplace
and/or number of handled patients were averaged and thus the same for all the workers
within a group

RESULTS

Ten percent of all of the measured values of absorbed doses were above the
film dosimeter threshold sensitivity 1t has been suggested that the distribution of
occupational doses generally follows a long-normal form ™ If so. the nussing part of
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the distribution would have suggested that almost 40% of all the doses were not
registered at all. although they could be relevant for the analysis of the average or
collecuve doses (Figure 1) Those = 1500 mussing dose values represent roughly a 300
mSy addition (o the collecuve dose, since occupational 1rradiation, 1n the case of nuclear
medicing, 1s prevalently of a systematc nature and not the result of accidents or unusual
conditions
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FIGURE 1 Distitbution of measuted dose valucs

This was also seen when the median dose for all received doses was
deternuned for each mndividual (as the most representative for an mdividual over a
prolonged period of time) and the corresponding distribution of calculated values
plotted (Figure 2) The pomnt tepresenting 15 individuals with no measured dose was
added to the distribution The shape of the curve suggests that lugher doses per terval
were sporadic and quite rare, and therefore they could not be attributed to a parucular
task or workplace If the values for missing doses were mtroduced m tlus type of data
presentation, distribution would probably be of the same shape but shifted to the left,
towards lower doses The maxumum of such a curve. where all the received doses were
taken mto account, would be a better indicator for a typical dosc per control mterval for
the population as a whole than sumple data averaging
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FIGURE 4 Annual collective dose and number of workets with more than
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For 11 mdividuals from the night tail of the median distrtbution (most likely
candidates to approach new dose limits), values of the measured annual doses over the
years wete plotted (Figure 3) Although an alarmmg possibility of approachung and
even exceeding new dose hmits m some of the workers scemed apparent, general
behavior of the population (¢ g, through approximate collective dose) (Figure 4) clearly
idicated that improvements i the radiation protection introduced at the department in
1988 and 1989 considerably reduced the overall rradiation This and a slight decrcase
in the number of paucnts passimg through the department m recent years, have
significantly lowered the probability of approaching the 20 mSv y'] dose hmut

Intergroup differences using group average as an indicator, are presented mn
Figure 5.

DISCUSSION

It 1s clear that most doses were delivered to gen and dia groups So, in the
estumation of a representative approximation of the average occupatonal dose for the
department, 1t appeared jusufied to exclude the adm group members. However,
although having constderably lower doscs than the gen and dia groups. the adm group
members could not be treated as members of the gencral public because (a) on scveral
occastons, and for several workers, doses above 05 mSv/control terval were
observed. (b) some adm jobs at a nuclear medicine department could not be entirely
separated [rom “hot” zones: and (c¢) theoretically, due to a very high sensiuvity
threshold. the members of this group could recerve a notable dose of just under 6 mSv
v without detection!
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FIGURE 5 Annual aveiage doscs for three gioups of woikets
(adm - control, cleaning and administiation, dia - tnyecting and patient positioning, gen - eluation
from genciators)

Also, 1t should be stressed that considerable intiagroup differences weie
recorded (e g . in dia group. one individual average was 5-fold the group average due to
systematically lugher doses). Differences among workers were due 10 various reasons,
moslly the type of workplace (type of duties and background radiation), but part of the
differences were due to the individual approach to work and radiation protection (use of
protective barriers, syringe shields and protecuve aprons) as well as individual
capabilities (knowledge, experience and even handiness)

The average dose at the department decreased over the years from
approximately 3 5 mSv y"' to 08 mSv y~ From these results, we can assume that |
mSy is an acceptable estmate for the present average annual dose This value should be
ncreased by at least 40% for missing doses due to high film dosimeter sensitivity Such
a value must then be normalized to 8-hour work time (eg., multpled by a
conscrvauvely chosen factor of 1.7) i order to compared it with other occupational
doses for the same or sunilar type of work. The resulung value of the average annual
dosc = 2.4 mSv 1s comparable with the 2 2 mSv estimate for stafl m Briush nuclear
medicine departments (6.7), but this valuc 1s, as expected, considerably higher than the
average annual doses Lo ward nurses m radiotherapy departments (= 055 mSv).
radiotherapists (= 0 4 mSv) or radiologists (=0 2 mSy) ¢

Since the mam phases m the use of radionuclides are ecluation from the
generator, preparation, dispensing and mjection of radioactn ¢ material, most of the
occupational dosc involves hands In that 1espect. as an orientation it was estimated that
=20 mSv y'] 1s recetved (o the hands, 1f the total body dose 15 = 2 mSv y" 6)

84



REFERENCES

ICRP Publication 60 1990 Recommendations of the ICRP (1991), Ann ICRP, 21 1-3

383

ICRP Publication 26 1977 Recommendations of the ICRP (1977), Ann ICRP, [ 1

[o%]

Umted Nations Scientific Committee on the Effects of Atomic Energy Soutces and Effects of
fomising Radiation UNSCEAR 1988 Report United Nations. New York, 1988

N

Commuttee on the Brological Effects of lomzing Radiation Health Effects of Exposuie to
Low Levels of lonizing Radiation BEIR V' National Research Council Washington, D C,
National Academy Press, 1990

5 Dietze G Do we need definitions of dose equivalent and cquivalent dose n tadiation
protection metiology? Radiation Protection Dosimetry 1991, 37 3

6

2

Shaw KB, Huges IS, McDonough L, Gelder R Trends in population dose and examples of
occupational dose reduction Goldfinch EP, w Pioceedings of the Fourth International
Sympostum of the Socicty for Radiological Protection Bristol {0P, 1989

7 Kendall GM, Gicenslade E, Pook EA, Ball AM Distuibution of annual doses to some UK
1adiation woikets J Radiol Piot 1988, & 234-38

8 Johnstone PD, Bienot J, Kendall GM A study of woiker dose distisbutions with respect to
ICRP dose limitation tecommendations Health Phys 1986, 51 579-99

9 Kumazawa S, Nelson DR, Richardson ACB (1984) Occupational exposure to tonising
1adiation 1n the United States EPA 520/1-84-005, US Envuonmental Protection Agency,
Washington DC

SUMMARY

The doses of irradiation received by the workers at the Department of Nuclear
Medicine and Oncology, "Sestre Milosrdmice”" University Hospital, Zagreb, Croatia.
were reviewed to asscss the trends and impact of new annual dose limits of 20 mSv
recommended by ICRP Film dosiometry data obtained monthly for the workers (N=63)
at the department (for the period from 1986 to 1991) were analyzed A data set
consisted of = 3800 men/control interval values The workers were classified wnto three
groups, according to the type and areas of work (1) preparation of radioactive material,
(2) injection and patient posittoning under diagnostic equipment; and (3) control,
cleaning and adnunistration. It 15 estimated that approximately 40% of doses are not
registered at all due to a high threshold of {ilm dosimetry Our estimate of the average
annual dose was = 24 mSv for two critical groups of workers Thermoluminiscent
dosimetry is indicated as a better tool for monitoring at nucler medicine departments
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PROCJENA PROSJECNE PROFESIONALNE DOZE ZA DJELATNIKE U
ODIJELIMA NUKLEARNE MEDICINE

SAZETAK

Pregledanc su doze koje primaju zaposlent na Khnicl za nuklearnu medicinu i
onkologyu KB "Scstre Milosrdnice”, kako bi se ocyemili kretange 1 utjeca) novih
godiSnyih grainica doze od 20 mSv koje preporuca ICRP Analizirani su podaci mjeseéne
filmske dozimetrye v razdoblju 1986-1991. ¢ 7a 63 zaposlena Skup podataka sastojao
se od vrijednost za = 3800 ¢ovjck/kontrolnt interval doza Zaposlent su razvrstani u trn
skupine prema vrsti t podrudju rada (1) priprava radioaktvnoga malteryjala, (2)
injiciranje 1 postavljanje bolesnika pod dijagnostickim instrumentima 1 (3) kontrola,
&i¥éenje 1 admuustracya Procjenjuje se kako se priblizno 40% doza ne registrira zbog
previsoka praga osjetijivostt filmske dozimetryje NaSa je procjena kako prosjecna
godiSnya  doza 1znost = 24 mSv 7a dvije knune skupine zaposlenih
Termoluminiscentna dozimetrya je znatno boljt vid pracenja za zaposlene u odjelima
nuklearne medicine.
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MODULATION OF NUMBER AND FUNCTIONS OF
IMMUNOCYTES BY TAMOXIFEN IN BREAST CANCER
PATIENTS

INTRODUCTION

Controversies concerning estrogenic and/or antiestrogenic effects of tamoxifen
(TMX) need to be sorted m the view of its anticancer effects as well as its potential role
in chemoprevention of breast cancer') According to results of monttoring healthy
women in the prevention programs with TMX, 1t scems like a drug acting as a clear
estrogen on serum hipids and f{ibrinogen, liver functions, endometrial proliferation and
vagal cylologym; yet 1t drastically interferes with estrogen promotion of breast cancer
Since estrogens influence the immune system, and the immune reactions are known to
contribute to host resistance to tumors', it 1s possible that the antiiumor activity of
TMX is not exclusively due to binding to estrogen receptors on tumor cells. It has been
hypothesized that TMX acts as a biological response modifier, stimulating some
immunologic functions like NK cell activity both m virro®™ and vivo™, while
suppressing some others, e.g, lymphocyte mltogenesmm and antibody formation™
Monocyte, and particularly granulocyte phagocytic functions in tumor defence have so
far been poorly discussed, especially in the context of using drugs as possible
immunomodulatory agents Besides 1ts involvement in intracellular killing of tumor
cells, phagocytosis seems to play a role 1n other immunologic actions, thus becoming
more interesting in studies of immune aspects of host tumor defence In this work,
effects of TMX therapy on peripheral blood immunocytes number as well as NK
activity and phagocytic functions of granulocytes and monocytes 1n breast patients are
presented

PATIENTS AND METHODS

PATIENTS

Twenty-seven patients with localized invasive breast cancer, aged 45-78 years
(mean age 61 yrs), clinical stage I-III, following radical mastectomy and postsurgical
telecobalt therapy (TCT, total dose 40-55 Gy n 20 fractions) were wcluded 1n the
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study They were divided mto two subgroups, one recewving endocrine therapy - TMX
group - and the other recerving no further therapy - control group

TMX group tlurteen pts, aged 47-78 yrs (mean 65 yrs), three chinical stage 1
(23%), seven chntcal stage 11 (54%) and three chinical stage I (23%) They werc
recerving TMX (Tamox1[‘en-rauopharmw 10, Ratopharm, Germany) 20 mg daily
following TCT. All of the cxcised tumors of were steroid receptor-positive, with

cstrogen receptor (ER) levels between 37 and 295 {mol/mg protein

Confrol group Fourteen pts aged 45-67 yrs (mean 59 yrs), three clinical stage
I (22%), eaght clinical stage TT (56%) and three chinical stage 11 (22%) In five of them
(40%), the excised tumors were sterord receptor positive, with ER levels 54-88 fimol/mg
protemn, while the remaming nie (60%) were IR negative All patients were tested
twice for immunocompetence (1) 2-3 wecks after surgery but before the begmning of
TCT. and (2) 7 months later

METHODS

Peripheral blood cell enumeration The number of granulocytes, monocytes
and lymphocytes was determined from conventional blood smears Subpopulations of T
lymphocytes and natural killer (NK) cells were determined by indirect fluorescent
microscopy using monoclonal anu-CD4, -CD8 and -CDI16 anubodies. respectively
(Ortho Diagnostic Systems, USA) B lymphocytes were determined by indirect
immunofluorescence using  fluorescien 1sothiocyanate-labeled  conventional anti-
IgG+IgA+IgM antibodies (Institute of Immunology, Croatia). as previously described )
At le;‘ast 100 cells were recognized and expressed as proportions and absolute numbers
(x10°/L)

Phagocitosis Both mgestion and microbicidal capacitics of granulocytes and
monocyles were determined by combining techmques for determining mgestion” © and
mtracellular klllmg(“) After erythrocyte sedimentation of heparimized peripheral blood
taken by venipuncture, 0 5 ml of buffy coat was washed three umes with Medium 199
(MEM, Institute of Immunology, Croatia) and the concentration of white cells adjusted
o 1x10%ml The suspension (023 ml) was placed into a small chamber of 1 5 cm
diameter, made on a microscopic shde and incubated for 30 mun m tissue culture
mncubator at 37 °C and 5% COy The supernatant was discarded and nonadhered cells
gently washed out with MEM preheated at 37 °C Then, 025 ml of suspension
contaming 40x10" /ml living yeast cells n MEM at 37 °C preheated at 37 °C were
added 10 the chamber and placed i the uissue culture incubator After 30 min of
incubation the chamber and 1ts content were removed. the shide with adhered cells was
rmsed m MEM at 37 °C, stained for | mun with 0 05% (w/v) acridine orange in MEM
(Sigma, USA) and washed again with MEEM, covered by coverslip and exammed under
an Opton photomicroscope cquipped with III RS cpifluorescence condenser, at 800x
magnification At least 100 granulocytes and monocyles were recognmzed separately,
and the number of mgested yeast cells was counted and expressed as ingestion index, 1t
= number of ingested cells/100 granulocytes or monocytes The microbicidal capacity
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was assessed by discrimmating between dead(read fluorescence) and hve (grecn
fluorescence) ingested yeast cells. and expressed as a percentage of kilhng = number of
mgested read yeasts/number of all ingested yeasts x 100. Yeast cells were prepared by
keeping yeasts (Saccharomyces cerevisiae) 1n a 5-day culture in MEM at 37 °C and 5%
CO». and then for another day with the addiion of acunomycmn D (Sigma, USA), 2
mg/ml of cell suspension, to stop cell proliferation Cells were then washed three times
with MEM and therr concentrauon was adjusted 1o 40x10%ml Ther viability was
assessed by mixing equal volumes of cell suspension and 0 1% (w/v) acridin-orange
solution and examination under fluorescence microscopy At least 99% of the cells
should be alive, 1 ¢ should fluorescence green. 1f the percentage of dead cells exceeded
1%, a new cell suspension was prepared. The coefficients of varianon of the test for
granulocyte and monocyte mgestion were 16 and 26, and for granulocyte and monocyte
microbicidal capacity 54 and 21, respectively.

NK cell activity NK cell acuvity was determined by the cytoioxicity assay with
51Cr-tabeled K-362 target cells In brief, peripheral blood lymphocytes (PBL) were
separaled by centritugation on Ficoll- ITypaque gradient (Pharmacia, Sweden), washed
three umes m RPMI cell culture mnedium (Insutute of Immunology, Croauia) contaming
10% calt scrum (Ruder Boskovi¢ lnsutute, Croaua) and their concentration was
adyusted to 5x109/L K-3562 cells cultured and washed 1n the same medium were labeled
with 3 7 MBq of sodium chromate 1 sodium chlonde solution (Amersham, England),
washed threc tmes and their concentration was adjusted to 0 1x109/L Incubation
muxtures of 0 I mL were made containing equal volumes of etlector (E) and targe(T)
cells, having E T cell rattos of 12 51, 25 1 and 50 1 Control samples for spontaneous
lysis contamned an equal volume of medwm. while control samples for total lysis
contamed an equal volume of 1% (v/v) of Triton x-100 (Sigma, USA) mstead of
effector cells Following 18-h mcubation at 37 °C and 5% CO,, to cach incubation
nuxture 1 ml of cold MEM was added and centrifuged Supernatant aliquots of 0 8 ml
were separated and counted i an LKB Chimigamma counter Model 1272

The percenlage of lysis was calculated as follows

PMsample ~ PMspontaneous release

x 100 = % of lysis

CPMral release ~ “PMspontancous release

Stanstics Results are expressed as medians with corresponding mlerquartie
ranges and analyzed by Mann-Whitney U test, using a Staustics program with graphics
for Macimtosh T , 1985, Data Meltrics Inc
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Table 1

Absolute number (x1 09/L) of pheripheral blood cells before telecobalt therapy
(TCT) and 7 months following TCT in two groups of patients, one recciving
tamoxifen (TMX) and the other receiving no further therapy following TCT.

Cell type Before TCT After TCT without | Before TCT with After TCT with
P without TMX TMX TMX TMX
Leukoeytes 520a 425 550 472
4 510-673b 378-513 475-655 361-510
Granulocytes 339 288 297 314
o 313-355 261-379 261-403 256-355
Monocytes 020 024 023 020
Ve 016-030 011-030 014-034 014-022
Lymphocyte 143 0 80* 160 098>
ymphocytes 116185 064-108 ° 114-183 074-126
CD4+ 080 033* 083 0 57%*
lymphocytes 063-096 025-040 058104 041 -085
CDR+ 044 021> 043 0407
lymphocytes 035-053 017-027 030-058 033046
B lymphocytes 009 006 ol6 008
ymphocy 007-013 004-007 007-013 004-01t
CDi6+ G22 009> 014 012
lymphocytes 015-025 007-016 009-027 010-020

“ Median, " Interquartile tange
* p<0 05 compared to the same group before TCT

**p<0 05 compared to the control gioup after TCT

RESULTS

The number of leukocytes, and proporuon and absolute number of
granulocytes, monocytes, lvmphocytes, their subpopulations of inducer/helper (CD4+)
and suppressor/cytotoxic (CD8+) cells, NK (CD16+) cells and monocytes, granulocyte
and monocyte ingeston and intracellular killing capacitics as well as NK cell activaty,
were determined before TCT and 7 months later in two groups of patients, onc of them
free of any further therapy (control) and the other receiving TMX As shown in Table I,
the absolute number of lymphocytes (p=0.002) and both their subpopulations of CD4+
(p<0 0009) and CD8&+ (p=0 002) cells, as well as B lymphocytes (p=0.016) and CD16+
cells (p=0 015) were decreased n the control group 7 months after TCT, as compared to
their pre-TCT values, while in TMX patients only the absolute number of all
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Table 2
The proportions of peripheral blood cells before telecobalt therapy (TCT) and 7
months following TCT in two groups of patients, one receiving ramoxifen (TMX)
and the other recciving no further therapy following TCT

Cellt Before TCT without | Afier TCT without | Before TCT with After TCT with
cltype TMX TMX TMX TMX
Cramutocytc 604 72+ 65 66
tanutocytes 57 -65b 6774 51-72 6070
3 3 3 3
Monocytes 3-10 3-7 2-6 3-8
Lommhoent 26 18 27 24
ymphocytes 23-31 17-27 20-36 18-29
CD4+ 50 49 52 49
lymphocytes 47-54 44 - 54 49 - 37 44 - 51
CD8+ 23 30 32 350>
lymphocytes 2420 28 -34 28-135 29-36
7 8 7 8
B lymphocytes 5.7 5y 4-9 s-1
CD 16+ 14 13 12 i
lymphocytes 10-18 9-19 9-19 10-17

“ Median, " Interquartile tange .
* p<0 05 compared to the same group before TCT
**p<0 05 compared to the contiol group after TCT

lymphocytes was decrcased in comparison to its pre-TCT value (p=0.015), while the
numbers of CD4+, CD8+. B and NK cells were not statustically different from thewr pre-
TCT values (Table 1) Moreover, the numbers of all lymphocytes (p=0 004), CD4+
(p=0016) and CD8+ cells (p=0 048) in TMX patients after TCT were significantly
mcreased m comparison to the corresponding values m control patients after TCT.
although there was no difference m any of the paramcters tested between these two
groups before TCT (Table 1) Table 2 shows proportions of peripheral blood cells The
proportion of all lymphocytes was decreased n control patients afler TCT (p=0017),
causing a corresponding shift of granulocytes toward an ncreased value (p=0 003)
However, the proportion ol all lymphocytes n TMX patients following TCT was
significantly increased mn comparison to the corresponding value of control post-TCT
group (p=0036) The same was found for the proportion of CD&+ cells (p=0 044)
There were no other differences either between the control and TMX group or between
the pre- and post-TCT values 1n the two patient groups In functional tests, there was no
difference 1n monocyte phagocytic functions (Figures 1 and 2) and granulocyte
microbicidity (Figure 2). erther between the two patient groups or between ther pre-
and post-TCT values The post-TCT value of granulocyte mgestion ability m TMX
patients was decreased (p=0 003) m comparison to its pre-TCT value (Figure 2) The
samce tendency of dechine in TMX patients was observed for NK cell activity, although
the difference was not significant (Figure 3)
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FIGURE 2 Gianulocyte and monocyte intetcellular killing before (1) and 7 months
following TCT (2) 1n pattents fice of further thetapy (CONTR) and 1n those recetving tamoxifen
(TMX) Thete was no significant difference between any of the groups tested
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FIGURE 3 Natutal killer activity (effector taiget cclls 1ano 50 1) before (1) and 7
months following TCT (2) in patients free of further thaiapy (CONTR) and in those receiving
tamoxifen (TMX) Although the activity was somewhat lower 1n patients 1eceiving TMX as
compaited to the values before starting TMX thelapy as well as to the values n patients not
recerving TMX, the differences were not statistically significant

DISCUSSION

We had two goals 1n our mvestigation to study the number of immunocytes
and immune functions in breast cancer patients, and to evaluate the possible
immunomodulatory cffect of tamoxifen Results presented n this work ndicate a more
profound cflect of TMX on the number of immune cells than on their functions. We did
not observe significant diflerences between pre- and post-TCT values of NK activity
either 1n control or in TMX patients In fact, the post-TCT NK activity in TMX patients
was lower than the corresponding value 1 control pauents (Figure 3). Although the
difference was not statistically significant. 1t could mdicate a possible adverse effect of
TMX. This finding does not correspond with the results obtamed by Berry and
coworkers'® who have reported m vivo potentiation of NK activity by TMX, but their
patients were not wrradiated prior to testing Concerming phagocytic {unctions, there was
no difference m monocyte functions, but granulocyte ingestion was decreased following
TCT n companison with therr pre-TCT value i TMX patients (Figure 1) This effect
was not observed m control patients The results mdicated the immunosuppressive
activity. although slight, of TMX. which 1s in agreement with the results of Nagy and
Bereat™, who have reported that TMX 1s capable of suppressing both cell-mediated and
humoral immunity 1 rats, and of Robinson et al =~ who have also reported a reduced
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NK cell activity in TMX-treated breast cancer patients On the other hand, TMX more
profoundly mfluenced the number of lymphocyte populations As shown in Table 1, the
absolute number of all lymphocytes, their CD4+ and CD8+ subpopulations, B and
CD16+ cells were signtficantly {owered following TCT i control patients This 1s 1n
accordance with other authors who have reported that a decrcased number of CD4 and
CDS8 peripheral blood cells can be observed immediately after wradiation'®  and
persists for months'? or even ycars“'\) ITowever, m TMX patients the numbers of these
cells after TCT were not significantly decreased 1n comparison to their pre-TCT values.
Moreover, the number of all lymphocytes as well as thewr subpopulations aftter TCT
were significantly higher mm TMX patients than in control patients (Table 1) Even the
proportions of all and suppressor/cytotoxic lymphocytes following TCT were in TMX
patients significantly higher than in controls (Table 2) Interestingly, the number of
neutrophils and monocytes (Table 1) showed no sigmficant changes following TCT n
control patients nor was influenced by TMX therapy, showing their higher resistance to
uradiation, but also to the potenual cffects of TMX It scems that TMX helps the
recovery of lymphocyte populations decreased by radiotherapy, but does not influence
the number of monocytes and granulocytes If the effect 1s related to estrogenic
stmulation of cells carrymng estrogen receptors, thus would explaimn why lymphocytes
responded to TMX, while granulocytes and monocytes did not In concluston, TMX
therapy caused depression ol some immunocyte functions like granulocyte
phagocytosis, did not sigmificantly mtluence NK activity but increased the depressed
number of . lymphocyte populations caused by radiation therapy This benelicial
influence of TMX on lymphocyte counts as well as shightly adverse effects on
phagocytosts and probably on NK cell acuvity may reflect i wivo the
mmunosurvetllance mechantsms and predict the discase behavior Therefore, the
descnibed immunomodulatory effects of TMX nced to be kept in muind, particularly in
1ts long-tenm use m both therapy and prevention programs for breast cancer
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SUMMARY

Tamoxifen (TMX) has been demonstrated 1o be an effective form of hormone
therapy in estrogen receptor-positive breast cancer patients, m both adjuvant and
metastatic settings Since estrogens mfluence the immune system, which supports host
resistance of tumors, the effect of TMX on immunocompetence was mvestigated i a
group of 27 patients with ductal vastve breast carcimnoma, stage I-1T1, before and 7
months alter postsurgical telecobalt radiotherapy (TCT) Pauents were divided mto two
subgroups, one receiving tamoxifen (TMX group) and the other not receiving any
further therapy (conwrol group) During the mvestigation, the number of leukocytes,
proportion and absolute number of granulocytes. lymphocytes, CD4+ cells, CD8+ cells,
CD16+ cells, B-lymphocytes, monocytes, natural killer cell (NK) acuvity and
granulocyte and monocyte phagocylic functions - ingestion and mtracellular killing,
were determined Post-TCT proportions of all and CD8+ lymphocytes as well as
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absolute numbers of all and CD4+ and CD8+ lymphocyies in TMX pauents were
sigatficantly increased m companson to the same parameters m control pauents,
although there was no difference between the two subgroups before TCT In the TMX
group, only the absolute number of all lymphocytes remamed decreased after TCT,
while m the control group all the parameters observed were decreased alter TCT 1
comparison to thewr pre-TCT values On the other hand, the post-TCT value of
granulocyte mgestion ability in TMX patients was decreased in comparison to 1ts pre-
TCT value The same tendency of decline in TMX patients was observed for NK
activity, but the dilference was not significant It seems that TMX has, at the sume tume,
a stumulatory cffect on the recovery of mmmunocyte populations decreased by
radiotherapy. and an inhibitory influence on the immune functions Thus, further
investigation 1S warranted to determmne the chimical relevance of long-term TMX
treatment 1n the modulation of immune responses in breast cancer patients

PROMJENA BROJA I DIELOVANIA IMUNOCITA TAMOKSIFENOM U
BOLESNICA S KARCINOMOM DOIJKE

SAZETAK

Tamoksifen (TMX) se ustalio kao uc¢mkoviti obhik hormonske terapiye u
bolesnica s karcinomom dojke s poziuvium estrogenskim receptonma Kako estrogen:
uyjecu na mmunolodkr sustav koj podrZava obranu domadmna od tumora. 1spilan je¢
ucinak TMX na imunokompetenciju v skupint od 27 bolesnica s invazivnim duktalmm
karcinomom dojke, stadiy I-I11, prije 1 7 myescer nakon postkirurdke telekobaltne werapye
(TCT) Bolesmce su bile podyclyene u dvyye podskupine. jedna od njh je primala TMX
(TMX skupina), a druga nye dalje pnmala terapyu (kontrolna skupma) Tijekom
ispiivanya utvrdent su shedeét patametri broy leukocita, postotak i apsolutnr broy
granulocita, hmfocita, CD4+ stanica. CD8+ stanica, CDI16+ stamica, B-lumfocita,
monocita, te djelovanje prirodno ubilackih stamca (NK) 1 fagocitno djelovanje
granulocita 1 monocita (ingestiyja 1 unutarstaniéno ubianje) Postoter svih 1 CD8+
hmfocita nakon TCT, kao 1 apsolutni broj svih CD4+ 1 CD8+ himlocita u TMX skupin
bili su 7nac¢ayno povisent u usporedbr s vrijednostima suh parametara u kontrolnoj
skupint. 1ako ta razlika 1zmedu podskupina nye postojala pryje TCT. U TMX skupim
jedino je apsolutmy broy svih hmfocita ostao smizen nakon TCT. dok su u kontrolno)
skupini svi prademt parametrt bii snizent nakon TCT u usporedbi s nphovim
viyednosuma prije TCT S druge strane. vrijednosti sposobnost granulocitne mgestye
nakon TCT u TMX skupini bolesnica bile su smZene u usporedbr s viyednosuma prije
provodenja TCT Shi¢na sklonost k padu vryednostt uoéena je 1 mjerenjem privodno
ubtlacke akuvnosu (NK) u TMX skupini, 1ako razlika nye bila znacajna Stjece se
dojam kako TMX 1stodobno ima’ poucayni ucinak na oporavak populacya mmunocita
nakon radioterapije 1 kao negativan uyecaj na imunoloska djelovanja Zato su buduca
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istrazivanja okrenuta k utvrdivanju khmekoga znalenja promjena imunoloikoga
odgovora u bolesnica s karcinomom dojke dugotrajno lije¢enth tamoksifenom
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