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SUMMARY

Introduction Cryoglobulins are single or mixed immunoglobulins that are subject to reversible precipi-
tation at low temperatures.

Objective The aims of this paper were: 1. Comparison of cryoglobulin positive (CP), cryoglobulin nega-
tive (CN) heroin addicts and the control group (CG) in terms of serum immunoglobulins IgG, IgA and
IgM and complement components C3 and C4; 2. Comparison of CP and CN heroin addicts in terms of
rheumatoid factor (RF) and circulating immune complexes (CIC); 3. Assessment of clinical manifestations
in CP heroin addicts.

Methods This is a comparative study of cases (outpatients) treated at the University Clinic of Toxicology
in Skopje over 3.5 years, from January 2009 to June 2012. In this study 140 heroin addicts without HbsAg
were examined, seronegative for HCV and HIV infections. They were divided into 2 groups: 70 CP and 70
CN heroin addicts. A previously designed self-administered questionnaire was used as a data source on
participants. All heroin addicts underwent the following analyses: urea and creatinine in serum; creati-
nine in urine; proteinuria; 24-hour proteinuria; IgM, 1gG, IgA, C3, C4 ; RF; CIC; creatinine clearance; ECG;
toxicological analyses for opioids in a urine sample; cryoglobulins. In addition to these 2 groups, I1gG,
IgA, IgM, C3 and C4 were also examined in 70 healthy subjects (CG).

Results The study showed that there was no statistically significant difference between CP, CN heroin ad-
dicts and CG regarding the concentration of IgA, IgG, IgM, C3 and C4, and between CP and CN regarding
the concentration of CIC. There was significant difference between CP and CN regarding the concentra-
tion of RF. The following conditions were significantly more frequently manifested in CP than in CN heroin
addicts: arthralgia, Raynaud’s phenomenon, respiratory difficulties, neurological disorders, manifested
skin changes, hematuria, 24-hour proteinuria levels, and decreased renal clearance.

Conclusion There were no differences in concentrations of IgG, IgA, IgM, C3, C4 and CIC, while there was
a difference in concentration of RF between CP and CN heroin addicts. Clinical manifestations (arthralgias,
Raynaud'’s phenomenon, respiratory, neurologic, renal disorders and skin changes) were more common
in CP heroin addicts.
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INTRODUCTION

Effects of heroin on the immune system may be
in the form of immunosuppression (frequent
infections and neoplasms) and in the form of
immunostimulation (hypersensitivity and au-
toimmune reaction) [1, 2]. Conducted studies
have demonstrated that heroin and its diluents
might cause structural and antigen changes
in numerous tissues and organs followed by
development of autoimmune reactions (pro-
duction of antibodies and creation of immune
complexes) [3]. The incidence of autoantibod-
ies and the severity of clinical symptoms are
related to the duration of drug abuse, and the
titre of autoantibodies is not always related to
the presence of HIV infection or a chronic viral
infection. The titre of autoantibodies decreases
after cessation of heroin abuse [4].

Cryoglobulins are single or mixed immu-
noglobulins that are subject to reversible pre-
cipitation at low temperatures. Cryoglobulins
precipitate or are transformed into sludge and
at low temperatures may result in hyperviscos-
ity leading to obstruction of small and medi-
um size blood vessels in the human body [5].
Cryoglobulinemia is a chronic autoimmune
disease, which is associated with hepatitis C
infection in most cases [6]. Essential mixed cry-
oglobulinemia (MC) is a condition that occurs
when the cryoglobulin proteins are a mixture
of various antibody types forming for unknown
reasons. It is a rare autoimmune disease. Cry-
oglobulins may or may not cause some diseases.
They can accompany another condition or be
an isolated condition themselves. Problems
arise from the abnormal thickness of the blood
and inflammation of blood vessels resulting
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in conditions such as vasculitis. It can cause blockage of
blood vessels leading to organ damage [7]. MC may induce
systemic vasculitis and it has been reported that patients
with non-HCV-related cryoglobulinemia vasculitis had
an increased risk of developing B-cell non-Hodgkin’s lym-
phoma [8]. Typical presentations of cryoglobulinemia are
the following: cutaneous manifestations that appear on the
lower extremities including maculae, purpuric papules and
ulcerations; arthralgias, myalgias; renal disorders presented
with clinically isolated proteinuria and hematuria that are
more common than nephrotic syndrome, nephritic syn-
drome or acute renal failure. The condition may also be
associated with hypertension; pulmonary failure - pres-
ence of interstitial infiltrates shown by chest x-ray; neu-
rological manifestations — neuropathy determined with
electromyography might appear in 70-80% of patients
with cryoglobulinemia; changes in sensory nerve fibers are
more common than in motor fibers, with pure motor neu-
ropathy in approximately 5% of patients; abdominal pain;
acrocyanosis; Meltzer triad (purpura, arthralgia, and weak-
ness) [9, 10]. Laboratory analyses that were conducted are:
evaluation of serum cryoglobulins, biochemical analysis of
urine, a complete blood count, rheumatoid factor, evalua-
tion of the complement (hypocomplementemia, especially
of C4 component). The most important laboratory indi-
cators are immune complexes by rheumatoid factor and
polyclonal IgG immunoglobulin [9]. The most important
laboratory indicators are immune complexes by rheuma-
toid factor (RF) and polyclonal IgG immunoglobulin. RF
is an autoantibody that is bound to Fc region of IgG [11].
Cryoglobulins may occur alone, may be accompanied by
clinical symptomatology (classical) and may occur as clini-
cal manifestations of cryoglobulinemia without presence of
cryoglobulins in serum [12].

OBJECTIVE

The aims of this study were: 1. Comparison of cryoglobu-
lin positive (CP), cryoglobulin negative (CN) heroin ad-
dicts and the control group (CG) in terms of serum immu-
noglobulins IgG, IgA, IgM and complement components
C3 and C4; 2. Comparison of CP and CN heroin addicts in
terms of RF and circulating immune complexes (CIC); 3.
Assessment of clinical manifestations in CP heroin addicts.

METHODS

This is a comparative study of cases (outpatients) treated
at the University Clinic of Toxicology in Skopje over 3.5
years, from January 2009 to June 2012. In this study 140
heroin addicts without HbsAg were examined, seronega-
tive for HCV and HIV infections. They were divided into
two groups: 70 CP and 70 CN heroin addicts. In addi-
tion to these 2 groups, immunoglobulins and comple-
ment fractions C3, C4 were examined in 70 healthy sub-
jects (i.e. CG). A previously designed self-administered
questionnaire was used as a data source on participants.

The following instruments were used for testing: Cobas-
Integra 700/Roche (urea, creatinine in serum; creatinine
in urine; proteinuria; quantitative determination of im-
munoglobulins: IgM, IgG, IgA; complement C3, C4; RF);
spectrophotometer (i.e. CIC); creatinine clearance (eC_)
calculated by Cockcroft-Gault formula; 24-hour proteinu-
ria calculated by Uprot/Ucreat formula; 12-channel ECG
examination by Schiller; toxicological analyses for opioids
in urine samples (FPIA); cryoglobulin: qualitative method
according to a reference method, at the Institute of Trans-
fusion Medicine, Skopje. All tests were performed at the
Institutes of Clinical Biochemistry, Forensic Medicine and
Transfusion Medicine in Skopje. Subjects participating in
this study gave written informed consent.

A statistical program SPSS for Windows, version 13.0,
was used for statistical data processing. The following sta-
tistical methods were used: descriptive methods, to test the
significance of difference; chi-square test, t-test for inde-
pendent samples, analyses of variance. The initial level of
statistical significance was established at p<0.05.

RESULTS

Detectable cryoglobulins were found in 70 (19.3%) of 363
anti-HCV seronegative heroin addicts. In order to analyze
clinical manifestations of cryoglobulinemia, 70 CP heroin
addicts were compared with a group of 70 CN heroin ad-
dicts and 70 healthy subjects in the CG adjusted for gender
and age. CP and CN heroin addicts were homogeneous in
relation to the gender: CP male/female (55/15 cases) versus
CN (53/17 cases), chi-square=0.16, p=0.69. There was a sig-
nificant difference in mean age between CP and CN heroin
addicts (30.15£5.29 vs 26.54£5.39), p=0.0001. Cryoglobu-
lin was more frequently detected in intravenous heroin ad-
dicts as compared to participants who inhaled (54 vs 16),
p=0.0001. Presence of cryoglobulins was also affected by the
duration of heroin abuse (drug addicts that reported longer
period of heroin abuse had more often detectable cryoglob-
ulins). Regarding the length of heroin addiction there were
3 groups of CP vs CN heroin addicts: 0-3 years (4 vs 24),
4-7 years (12 vs 22), and the majority of CP heroin addicts
were using heroin for more than 7 years (54 vs 22 cases).

Analysis of variance showed that there was no signifi-
cant difference between CP, CN heroin addicts and CG in
the concentration of IgA, IgG and IgM (Table 1).

The same applies to differences between the 3 groups
in the concentrations of complement fractions. Analysis
of variance showed that there was no significant difference
between CP, CN heroin addicts and CG in concentration
of complement fractions C3 and C4 (Table 2).

T-test for independent samples showed that there was
statistically significant difference between CP and CN her-
oin addicts in concentration of RE, p=0.0019. RF positivity
(above ref. values 13 ITU/ml) was more frequent in CP than
in CN (25 vs 7 cases) (Table 3).

T-test for independent samples showed that there was
no significant difference between CP and CN heroin ad-
dicts in concentration of CIC, p=0.68.
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Table 1. Serum immunoglobulins IgA, IgG and IgM in the groups of
cryoglobulin positive (CP), cryoglobulin negative (CN) heroin addicts
and control group (CG)

Immunoglobulins | Group N Mean+SD p

g A CP 70 2.54+1.05

9

0.7-4.0 /) CN 70 2.29+1.08 0.07
CG 70 2.16+£0.8

19G CP 70 12.57£3.09

[¢]

(7.0-16.0 o/l CN 70 1236337 | 0.10
CcG 70 11.55+£2.38
CcpP 70 1.65+0.85

oM N 70 185£1.03 | 0.11

(0.4-2.3g/)) 85%1. :
CcG 70 1.56+0.53

Table 2. Complement fractions (C3, C4) in the groups of cryoglobulin
positive (CP), cryoglobulin negative (CN) heroin addicts and control
group (CQ)

Complement fractions | Group N Mean+SD p
C CcpP 70 1.17+0.30
3

(08-1.4g/) CN 70 1.10+0.17 0.16
CG 70 1.11+0.18

ca cP 70 0.23+0.09

(02-0.5 g/l CN 70 0.36+0.63 0.10
CG 70 0.31+0.10

Table 3. Rheumatoid factor (RF) in the groups of cryoglobulin positive
(CP), cryoglobulin negative (CN) heroin addicts

Parameter Group N Mean£SD p
RF CP 70 10.75+4.42 00019
(<131U/ml) CN 70 8.43+4.22 '

The following conditions were significantly more fre-
quently manifested in CP than in CN heroin addicts:

1. Arthralgia (37 vs 22, chi-square=6.59, p=0.01). This
symptom was mainly located at interphalangeal and meta-
carpophalangeal joints of hands;

2. Raynaud’s phenomenon (24 vs 3, chi-square=20.24,
p=0.00001). In all CP heroin addicts with Raynaud’s phe-
nomenon discoloration of the skin on the hands (pallor
and cyanosis) was registered. In several cases more chang-
es, like discoloration of the skin on toes (2 cases), ears (6
cases), nose (3 cases), burning sensations of the hands (17
cases), were registered. All patients gave information that
these changes are more intense at lower temperatures. In
CN heroin addicts the discoloration of the skin on the
hands was registered;

3. Respiratory difficulties: shortness of breath, cough
(17 vs 4, chi-square=9.05, p=0.0026). Twelve of CP pa-
tients had positive lung physical findings (tiny wet litter
bilateral basal). The chest X-ray was performed on all the
CP and CN patients with respiratory difficulties and in-
terstitial infiltrate was found in only 6 CP patients. Gas
analyses were performed in all CP and CN patients with
respiratory difficulties, but partial respiratory insufficiency
was determined in only two CP patients;

4. Neurological disorders: paresthesias and decreased
sensibility of lower limbs (16 vs 2, chi-square=12.5,
p=0.0004). All patients were examined by a neurologist.
Electromyography (EMG) was recommended to all pa-

tients with neurological disorders. This method was re-
jected by 7 CP and 2 CN patients. Nine CP alone under-
went EMG, and six of them had a positive EMG finding (5
with distal symmetric sensor neuropathy and only 1 with
sensory-motor neuropathy in the lower limbs);

5. Manifested skin changes (15 vs 2, chi-square=11.32,
p=0.00077). All patients with skin changes were exam-
ined by a dermatologist. The changes were localized in the
lower limbs. The most common change was purpura (CP
13 cases, CN 2 cases), one CP case with erythema and one
CP case with ulcer;

6. Hematuria (8 vs 2, chi-square=3.88, p=0.049);

7.24-hour proteinuria levels (25 vs 10, chi-square=8.57,
p=0.0034);

8. Decreased renal clearance (22 vs 15, p=0.000023).

There were no significant differences between the ex-
amined groups regarding cardiological manifestations (4
vs 1, chi-square=0.89, p=0.35).

DISCUSSION

In the majority of cases cryoglobulinemia (cold antibody
in the blood) manifestation is associated with hepatitis C
virus infection, but etiology of cryoglobulinemia is not
always known [6, 13]. Considering the fact that HCV has
an extremely low prevalence in the Netherlands (<0.1%
of the population), the authors wondered if HCV is also
associated with MC in their regional centers. To respond
to this issue, 22 patients were tested with type II MC for
HCV antibodies and HCV RNA and the results from these
analyses were negative [14]. Other tests, such as RF activity
and complement levels (C3 and C4), should be included in
the testing panel to ensure better patient management and
monitoring [15]. There is not enough data about cryoglob-
ulinemia in heroin addicts without hepatitis infection.

One of the aims of this study was to observe some hu-
moral immunologic indicators (immunoglobulins; com-
plement fractions C3, C4; rheumatoid factor; circulating
immune complexes) and their possible association with
the presence of cryoglobulins in heroin addicts. It is a
known fact that changes in immunoglobulin fractions in
heroin addicts might be an indicator for immunological
impairment [3]. Decreased concentration especially of
complement (C4) is accompanying biochemical parameter
to cryoglobulinemia [14]. The presence of RF could serve
as one of many serological markers of autoimmunity and
is one of the main components of cryoglobulinemia [11].
High concentrations of RF are most frequently detected
in patients with MC [13]. A group of 363 heroin addicts
who were HbsAg negative, anti-HCV negative and HIV
negative, in comparison with the group of 70 healthy sub-
jects, were examined for some humoral immune indica-
tors (immunoglobulins; complement fractions C3, C4; RF;
CIC, cryoglobulins and other) and the following results
were obtained: increased concentration of IgG, IgM, RE,
CIC and decreased concentration of complement fraction
C4 in heroin addicts. Seventy patients (19.3%) were with
detectable cryoglobulins [16].
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In this study the statistical analysis has shown no sig-
nificant difference for concentrations of IgA, IgG, IgM,
complement fractions C3 and C4 and CICs between CP
and CN heroin addicts without hepatitis infection. Statisti-
cal analyses showed that there was significant difference
between CP and CN heroin addicts in the concentration
of RF (p=0.0019).

In this study presence of cryoglobulins was more fre-
quently detected in intravenous heroin addicts and in ad-
dicts that reported longer periods of heroin abuse. The
incidence of autoantibodies and the severity of clinical
symptoms are related to the duration of heroin abuse [4].
This could explain why heroin addicts that reported longer
history of heroin abuse had detectable cryoglobulins more
often. Another explanation could be that individuals re-
petitively inject heroin which also contains a diluent. It
is believed that heroin or its diluents are antigens or may
become antigens forming complexes with endogenous
proteins [3, 4].

Another aim of this study was to assess clinical manifes-
tations in CP heroin addicts. The objective of the French
CryoVasc survey was to describe the baseline features in
211 patients with non-hepatitis C virus CryoVas. Autoim-
mune disturbance was found in 73 patients (30%), B-cell
lymphoma in 52 patients (21%) and essential cryoglob-
ulinemia in 117 patients (49%). In these patients most
common clinical manifestations were purpura 75%, pe-
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MocTojarbe HEKUX XYMOPaNHMX UMYHCKUX MHAMKATOPA U KNMHUYKKUX
MaHudecTaumja Koa XepOUHCKUX 3aBUCHMKA NO3UTUBHUX HA KPUOrN06ynMuH
6e3 g0Ka3a 0 MH$EKLMjU BUPYCOM XenaTuTUca

Harawa CumoHoBcKa', AHTOH Ynbuwes', LiBeTaHka boxuHoBcka', Jlagucnasa [pueBcka? Kovo AumntpoBcki®, Brioneta Heuesa’

'"YHUBep3uMTETCKa KNMHUKA 3a TOKCMKonorujy, KnuHuukm uenTap, Ckonbe, Penybnuka MakenoHuja;
2YHnBep3uTeTCKa KNMHIMKa 3a Hedponorujy, KnuHuukm Lentap, Ckonbe, Penybnuka MakenoHuja;
SWHcTUTYT 33 TpaHChy3MOHy MeanLnHY, KnuHnuki uentap, Ckonrbe, Penybnvka MakegoHuja

KPATAK CAZIPXKAJ

YBopg KpriornobynuHu cy 3acebHu nnm meLoBmT NMYHOTJIO-
6YNMHW NOLJIOXKHY PEBEP3HO]j MPELMNUTALMjN Ha HUCKUM TEeM-
nepatypama.

Liwm papa Linsbesm oBor paga 6vnu cy: 1) nopeherbe xepouH-
CKUX 3aBMCHMKA MO3WUTUBHWX Ha KprornobynuH (KM), 3aBucHu-
Ka HeraTMBHUX Ha KprornobynuH (KH) n koHTponHe rpyne (KI)
MCNUTaHWKa y nornegy cepyma umyHornobynuna IgG, IgA, IgM
1 KOMNNIEMEHTHUX KOMMOHeHTU C3 1 C4; 2) nopehere KIMun KH
XePOVHCKIX 3aBUCHUKA y Nnorneny peymatougHor gaktopa (RF)
1 umpkynuwyhmnx umyHckmx komnnekca (CIC); 3) npoueruBarbe
KIVMHUYKMX MaHudecTaumja kog KN xeponHCKX 3aBUCHMKa.
Metopge paga OBo je yropenHa cTyauja 6onecHvika ambynaHT-
HO NleYeHNX Ha YHUBEP3UTETCKO] KNMHWLW 33 TOKCUKONOTIjY Y
CKorsby TOKOM TPW 11 1O rofAnHe, of jaHyapa 2009. o jyHa 2012.
WcnutaHo je 140 xeponHCKIX 3aBUCHMKa 6e3 HBsAg, cepoHera-
TUBHMX Ha UHdeKuwje ca HCV n HIV. icnutanuum cy cBpctann
y ase rpyne: 70 KIN n 70 KH xeponHcKumx 3aBuUcHMKa. Kao us-
BOp rnogataka o 6onecHuumma KopuwheH je npeTxogHo caum-
tbeH YMUTHKK Koju cy 6onecHnum camu nonyHunu. Kop cemx
ucnuTaHuka ypaheHe cy cnegehe aHanvse: ypea v KpeaTrHUH
y cepymy, KpeaTuHUH y MoKpahu, npoTenHypuja, 24-4acoBHa
npotenHypwja, IgM, IgG, IgA, C3, C4, RF, CIC, KnnpeHc Kpeatu-
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HUHa, EKT, TokcuKonowKa aHanmsa y3opka Mokpahe Ha onvoge
1 KprornobynmHu. Ocum Kog oBe ABe rpyne, IgG, IgA, IgM, C3 n
C4 cy ncnutaHm n Kog 70 3apaBux ncnmtanmka (Kr).
Pesynrtatu Cryguja je nokasana fa He NOCTOjU CTaTUCTUYKN
3HayvajHa pa3nuika nmehy KM v KH xeponHckmx 3aBrcHmKa n KI
y nornepy KoHueHTpaumja IgA, IgG, IgM, C3 n C4, Hutn nsmehy
KM v KH y nornegy koHueHTpauuje CIC. MocTojana je, mehyTtum,
CTaTUCTUYKM 3HayajHa pa3nuka namehy KM v KH y nornepy Ko-
ueHTpauuje RF. Cnepeha cTara cy ce 3HaTHO Yelwhe ncnosba-
Bana kop KI Hero kog KH XepouHCKMX 3aBMCHUKa: apTpanruja,
PejHooB peHOoMeH, pecnvpaTopHe TellKkohe, HeypPONOLLKM Mo-
pemehaju, ncnorbeHe NPOMEHe Ha KOXU, XeMaTypuja, 24-4acoB-
HW HNBOW NPOTENHYPUje N yMatbeH PEeHANTHWN KNNPEHC.
3akrmpyuak Huje 61no pasnuka y KoHueHTpauujama IgG, IgA,
IgM, C3, C4 v CIC, pok je nocTojana pasnnka y KOHLeHTpauuju
RF n3mehy KI n KH xepouHcKkux 3aBrncHuKa. KnuHnuke maHu-
decTaumje (apTpanruje, PejHooB peHOMEH, pecnmpaTopHH, He-
YPOJOLLKU M peHanHn nopemehaju n npomeHe Ha Koxu) 6une
cy vewhe Kop KI xeponHCKMX 3aBUCHIKa.

KrbyuHe peun: KpnornobynvH; IMyHOrNoOYIMHY; KOMIEMEHT;

peymaTongHn GaKkTop; XePOUHCKU 3aBUCHNLM HEUHGULIMPaHW
XenaTuTNCOM
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