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ABSTRACT

The aim: Is to determine the features of the HIV infection and changes in indicators of endogenous intoxication and immunoreactivity depending on the clinical stage and the
level of (D4 lymphocytes.

Materials and methods: 72 HIV-patients were examined. Comparison group included 40 healthy blood donors. Clinical and laboratory examination was performed. Indicators
of endogenous intoxication, nonspecific reactivity and inflammatory activity were calculated.

Results: Main opportunistic infections were: oropharyngeal candidiasis; tuberculosis of different localization, more often pulmonary tuberculosis; and brain toxoplasmosis (p<0,05).
Indices of endogenous intoxication and immunoreactivity are important objective criteria for diagnosis. In groups where the distribution of patients depended on the level of
(D4 cells — HIV (CD4=500) and HIV (CD4<499-200), index changes were more pronounced than in the HIV | and HIV Il groups. The most significant changes in indexes were in
the HIVIV clinical group and the HIV (CD4<199) group: endogenous intoxication indexes were increased by 1,2-7,5 and 1,9-13,7 times in both groups respectively. Non-specific
reactivity indexes were decreased by 1,2-1,6 and 1,3-1,6 times, respectively; nuclear index (NI) in groups was 3 and 3,4 times higher (p<0,05-0,001). Changes in indexes of
inflammatory activity were observed (p<0,05-0,001).

Conclusions: Main diagnosed opportunistic infections were: oropharyngeal candidiasis; tuberculosis of different localization; and brain toxoplasmosis (p<0,05). Indices of
endogenous intoxication and immunoreactivity are important objective criteria for diagnosis. The most significant changes in indexes were in the HIV IV clinical group and the

HIV (CD4<199) group (p<0,05-0,001).
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INTRODUCTION
HIV is a threat to the entire global community. There are about
36,9 [31,1-42,9] million people living with HIV worldwide. The
disease rate is continuing to grow on almost every continent.
According to WHO/UNAIDS, Ukraine continues to be aregion
with high HIV prevalence among other European and East
Asian countries [1]. It also is remains on one of the first places
among Eastern European countries by the disease growing
rank. UNAIDS data shows that in 2019 there were 240,000
(230,000 - 260,000) people living with HIV [2]. According to
the Center for Public Health in Ukraine, at the beginning of
2020, there were 244,000 HIV-positive people. [3].
Opportunistic infections remain the leading cause of death
for HIV-infected people. Taking in count the immunodeficien-
cyin HIV-patients, those infections are more likely to be severe,
with a tendency to generalize [4]. Changes in the clinical blood
analysis and leukocyte formula are provoked by opportunistic
infections and can be calculated by special formulas of indices
of endogenous intoxication. Changes in the indices correlate
with the level of intoxication, nonspecific reactivity and in-
flammatory changes in the body and can therefore be used in
routine clinical practice [5, 6].
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THE AIM

The aim is to determine the clinical features of the HIV
infection and changes in indicators of endogenous intox-
ication and immunoreactivity depending on the clinical
stage and the level of CD4 lymphocytes.

MATERIALS AND METHODS

72 HIV were examined. All treatment and diagnostic
procedures were performed with the informed consent of
the patients. A clinical and laboratory examination was
performed according to the protocol. Clinical blood test
(CobasMicros); biochemical blood test performed at the
hospital laboratory (SOBASEMira); PCR / ELISA at the
Sinevo commercial laboratory; radiological and magnetic
resonance examination were performed; confirmation of
the HIV-diagnosis was performed by the PCR / ELISA
method (quality method of RNA detection) at the Sumy
“Regional Clinical Medical Center of Socially Dangerous
Diseases” We calculated integrative indices of endogenous
intoxication and immunoreactivity: leucocyte intoxication
index (LII), hematological index of intoxication (HII),
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index of leucocytes shift (ISL), Krebs index (KI), immuno-
reactivity index (IR), lymphocyte-granulocyte index (ILG),
neutrophil-lymphocyte ratio (NLR), lymphocyte-mono-
cyte ratio (LMR), neutrophil reactive response (NRR),
index of leukocyte and ESR ratio (ILESR), lymphocyte
index (Ilymph)’ eosinophils-lymphocyte ratio (ELR), index of
allergization (IA), nuclear index (NI), index of intoxication
severity (IIS) [6, 7].

Indicators of endogenous intoxication and
immunoreactivity were calculated in patients depending
on the clinical stage and depending on the level of CD-4
cells. Patients were divided into three groups in accordance
with clinical stage of HIV: HIV I; HIV III; HIV IV (6; 10; 56
people respectively), patients with clinical stage II were not
among the hospitalized. Depending on the level of CD4,
patients were divided into three groups: HIV (CD42500)/
ul, HIV (CD4<499-200)/pl, HIV (CD4<199)/ul (17; 17; 38
people respectively).

Comparison group included 40 healthy blood donors
from the Sumy regional center of blood transfusions,
aged (37,95+1,72) years. The group had equally 20 men
and women.

The statistical processing was performed in the Microsoft
Office Excel 2010 and IBM SPSS Statistic 23 computer
software. Data were checked for group distribution nor-
mality using the Shapiro-Wilk statistics. In the general
group of patients we used parametric methods because
the data obtained conform the normal distribution —
Student’s t-test was used to analyze the quantitative data.
When dividing patients into groups, depending on the
stage of HIV-infection we used non-parametric methods
because the data obtained did not conform the normal
distribution — Mann-Whitney U-test was used to analyze
the quantitative data. To determine the significance of the
differences between the frequency indices in the general
group when comparing the qualitative characteristics, they
were performed by constructing conjunction tables using
the Pearson X2 criterion. All the used tests were two-sided,
p<0.05 values were considered statistically significant. The
results of the study in the text and tables are presented in
the form of a mean value, standard deviation or median,
interquartile range (25th to 75th percentiles).

Present information about study design, applied methods
and search of conflicts of interest when conceptualizing
the data and before writing a final text of original article.
Keeping a non-interventional nature of the presented work
the appropriate anonymity and personal data processing
were ethically verified according to the local hospital and
the All-Ukrainian rules and orders. Basically, he Declara-
tion of Helsinki (6th, rev., 2008, Seol) and the Universal
Declaration on Bioethics and Human Rights (2006) were
a key documentation considering ethical decision making
and conceptualization for the article’s scientific content.

RESULTS
Medical records of 72 patients, aged (39,02+0,96) years,
were examined and processed. Male patients prevailed -
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69,44% (p<0,001). More often, HIV-infected had the fourth
clinical stage (56 people; 77,78%; p<0,001); third stage was
diagnosed 5,6 times less than the fourth (10; 13,89%), and
the first stage — 9,3 times less (6; 8,33%); there were no
patients with the second stage.

During hospitalization, almost all patients had com-
plaints of weakness (95,83%) (p<0,01). Less common
complaints were: headache (29,17%), dizziness (26,39%),
decreased appetite (25,0%) (p<0,05). Weight loss (22,22%),
nausea/vomiting (20,83%), cough (18,06%), sore throat
(16,67%), impaired vision (12,5%). In single cases we
observed: abdominal pain (9,72%), heartache (8,33%),
memory impairment (8,33%), irritability (8,33%), seizures
(6,94%), shortness of breath (5,56%), heartburn (4,17%),
arthralgia (4,17%), jaundice (4,17%), peripheral edema
(2,78%), rash (2,78%) and muscle pain (1,39%).

During objective examination, the most common symp-
toms were lymphadenopathy (91,67 %) and hepatomegaly
(81,94 %) p<0,05, less frequent symptoms were spleno-
megaly (4,17 %). Liver edge expanded about (3,69+0,42)
cm below costal margin, the enlargement rate depended
on accompanying pathology and was more expressed in
patients with HIV infection combined with viral hepatitis.
Patients experienced an increase in body temperature up
to (37,69 + 0,42) °C.

Our findings demonstrate that such opportunistic infec-
tions as oropharyngeal candidiasis (62,50 %), tuberculosis
of various localizations (36,11%) and brain toxoplasmosis
(23,61%) (p<0,05) were more frequent than the others.

Seborrheic dermatitis was diagnosed 4,5 times less often
(13,89%; p<0,01) compare to the oropharyngeal candidia-
sis; pneumocystis pneumonia was found in 3,7 times less
cases (9,72%; p<0,001) than tuberculosis. In rare cases of
HIV infection, angular cheilitis (2,78%), Epstein-Barr virus
encephalitis (2,78%), mucosal papillomatosis of oropha-
ryngeal mucous membrane (2,78%), chronic generalized
cytomegalovirus infection (2,78%), herpes zoster (2,78%),
onychomycosis (2,78%), progressive multifocal leukoen-
cephalopathy (2,78%) were diagnosed.

Patients with tuberculous lesions were most often diag-
nosed for the first time with pulmonary tuberculosis - in
57,70 % of cases (p<0,05), what is 2,5 times more often
compared to the occurrence of tuberculous meningitis
(23,10 %). In isolated cases, there were: relapse tuberculosis
(7,69 %), disseminated pulmonary tuberculosis (3,85 %),
tuberculous meningoencephalitis (3,85 %), rifampicin-re-
sistant tuberculosis (3,85 %).

Among other pathologies viral hepatitis (62,50%) and
metabolic cardiomyopathy (56,94%) were the most com-
mon, and retinal angiopathy of both eyes (25,0%), and
encephalopathy (11,11%) p<0,001 were less common. In
isolated cases, the examination also revealed: leukemia
(4,17%), chronic pancreatitis (4,17%), intestinal dysbiosis
(1,39%), diabetes mellitus type 1 (1,39%) p<0,001.

Among the causes of chronic liver damage hepatitis C
virus prevailed: it was detected in 50,0% of HIV-infected
patients (p<0,01). Less common was hepatitis B virus - in
9,72%; and in 2,78% of cases mixed hepatitis B and D virus
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Table . Total blood count in patients with HIV infection of different clinical stages (M = m)

Group
Indicator Comparison HIVI HIV Il HIV IV
(n=40) (n=6) (n=10) (n=56)
Hemoglobin, g/l 128,67+1,96 13245,73 124,80+10,91 117,66+3,57%2
Erythrocytes, x10'2/I 4,09+0,05 4,42+0,22 4,11+0,39 3,86+0,12
ESR, mm/rofy 4,140,49 13,50+5,93* 24,40+7,06 * 31,6142,86*2
Leukocytes, x10° /I 6,01+0,22 9,19+3,98 5,26+0,51 4,45+0,39*
Platelets,x10° /I 201,60+7,7 181,0+9,86 169,4+7,85 * 174,45+10,87*

Note.Significant difference in indicators (p<0,05-0,001, Student’s t-test used): * - group of healthy individuals; 2 - HIV I;® - HIV III; <- HIV IV.

Table I1. Total blood count in patients with HIV infection with different levels of (D4 (M + m)

Group
Indicator c°'::‘pj";s)°“ (cml;I IZVSOO) (cn4suglg-zoo) (cpzI |Sv1 99)
(n=17) (n=17) (n=38)
Hemoglobin, g/I 128,67+1,96 137,76£16,29 116,71£9,38 115,87+3,68*
Erythrocytes, X102/ 4,09+0,05 4,42+0,27 3,96+0,32 3,86%0,14
ESR, mm/rog 4,1+0,49 10,1242,13%b¢ 28,82+5,36 *2 30,92+3,41%2
Leukocytes, x10°/I 6,01£0,22 8,49+1,51 5,93+0,97 4,9310,37%
Platelets,x10°/I 201,60+7,7 189,94+9,76 170,7149,48 * 164,24+11,30%

Note.Significant difference in indicators (p<0,05-0,001, Student’s t-test used):

(CD4<499-200); <- HIV group (CD4<199).

infection was found. Mixed hepatitis B and C infection
was observed in 4,18% of examined HIV patients with
liver disease.

The most common complications were anemia — 86,11%
(p<0,001) and leukopenia, though it was 3,6 less times
diagnosed (23,61%). Also following pathologies were
found: encephalopathy - in 11,11% of patients, psycho-
motor agitation - 8,33%, liver cirrhosis - 5,56%, brain
infarction - 4,17%, ascites — 1,40%. Cirrhosis of the liver
and ascites were diagnosed in HIV-infected patients with
chronic viral hepatitis.

In order to evaluate the results of clinical blood test of
HIV-infected patients, they were compared to the blood
results of a comparison group that did not differ in age and
sex structure. The number of erythrocytes in patients with
HIV infection did not differ from those of the comparison
group and were within normal ranges. Erythrocytes sed-
imentation rate in HIV-patients was higher in all groups.
Whereas hemoglobin levels platelet and leukocytes count
tended to decrease, significantly lower rates were in groups
HIV IV and HIV (CD4<199) compared with healthy in-
dividuals (p<0,05-0,001) (Table I, II).

Intoxication indexes and immunoreactivity index were
calculated in HIV- infected patients. Patients were divided
into three groups, with the respect of the clinical stage of
HIV: HIV I; HIV III; HIV 1V, patients with clinical stage
IT were not among the hospitalized. Patients in the HIV
I group had a 3,6-time increase of NRR, compare to the
healthy group (p=0,01) and 6,3-time increase compare to
the patients with HIV-III (p=0,009). Others indexes values

* - group of healthy individuals; a HIV (CD4>500); ® - HIV group

in HIV I group did not have a significant difference with
the comparison group values (Table III).

In HIV III group, endogenous intoxication index such
as IIS was 3,7 times higher compare to relatively healthy
individuals (p<0,001), but compare to the HIV I and HIV
IV groups there was no significant difference in IIS values.
NRR in the HIV III group was 1,8-6,3 times lower than
in healthy, HIV I and HIV IV groups (p=0,05; p=0,009;
p<0,001). LII, HII and ISL did not have significant differ-
ences in values between groups. Non - specific reactivity
indexes (IR, NLR, LMR, I » ELR, IA, NL,) were not sig-
nificantly different from the. group of healthy individuals.
Among other indexes, the ILESR values were 6,3 times
higher if compared to healthy group (p<0,001), KI and
ILG did not change (Table III).

In the HIV IV group, intoxication indexes: LII, ISL, HII,
IIS, NRR were increased by 1,2-7,5 times compare to the
group of healthy individuals (p=0,040; p=0,091; p=0,001;
p<0,001; p<0,001). Non-specific reactivity indexes: IR,
LMR, I ., IA were 1,2-1,6 times lower compare to the
healthy (p O 008; p=0,008; p=0,039; p=0,035); NI was 3
times higher than in healthy individuals and was 2,5 times
higher than in patients of HIV III group (p<0,001), NLR
and ELR did not significantly differ from the comparison
group. Indexes of inflammatory activity also changed in
patients with HIV IV: ILG was 1,2 times lower (p=0,012),
and ILESR was 6,5 times higher compare to healthy indi-
viduals (p<0,001), KI had no significant changes (Table III).

In the immunological study, the level of CD4 lymphocytes
was (269,28+37,39) cells/ul. Depending on the level of CD4,
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Table Ill. Integrative leucocyte intoxication index (LII) and immunoreactivity index (IR) in patients with HIV infection of different clinical stages

(Median, interquartile range)

Indicator, (Un) Comparison HIV I HIV Il HIV IV
(n=40) (n=6) (n=10) (n=56)
Intoxication indexes
LI 0,56 (0,30-0,93) 0,56 (0,16-4,94) 0,44 (0,33-1,60) 0,92 (0,35-2,40)*
ISL 1,49 (1,14-1,94) 1,96 (0,94-6,50) 1,47 (0,98-2,23) 1,74 (1,18-4,10)*
HIl 0,53 (0,29-0,84) 0,51(0,22-17,20) 0,46 (0,34-2,53) 1,04 (0,46-4,64)*
IS 0,11 (0,04-0,24) 0,33 (0,05-21,21) 0,41 (0,30-1,26)* 0,83 (0,20-5,96)*
NRR 8,91 (3,89-15,71) 31,98 (10,30-101,75)*® 5,07 (0,001-11,94)*¢ 26,79 (11,04-86,98)*°
Non-specific reactivity indexes
IR 4,46 (2,90-6,65) 5,81 (2,40-8,44) 3,12(2,12-7,62) 2,80 (1,68-5,25)*
NLR 6,32 (5,33-11,27) 9,00 (5,02-32,88) 6,68 (5,81-10,54) 7,10 (4,92-12,48)
LMR 4,06 (2,60-6,22) 5,46 (2,10-7,06) 2,90(1,86-7,17) 2,64 (1,50-4,88)*
[ 0,55 (0,42-0,71) 0,47 (0,10-1,0) 0,51 (0,37-0,92) 0,47 (0,18-0,68)*
ELR 0,06 (0,03-0,11) 0,09 (0,04-0,30) 0,04 (0,001-0,17) 0,05 (0,001-0,18)
1A 0,93 (0,75-1,46) 1,20 (0,42-2,17) 1,11 (0,55-1,47) 0,74 (0,36-1,23)*
NI 0,05 (0,03-0,09) 0,10 (0,05-0,68) O?Sé(lg%g a(;g) 0,15 (0,10-0,40)**
Indexes of activity of inflammation
Kl 1,83 (1,42-2,37) 2,14 (1,05-9,60) 1,96 (1,09-3,05) 2,15(1,48-5,68)
ILG 4,71 (3,51-5,87) 3,71 (0,97-7,92) 4,11 (3,07-7,58) 3,96 (1,53-5,32)*
ILESR 0,89 (0,70-1,53) 1,47 (0,82-5,58) 5,60 (2,37-10,33)* 5,76 (2,38-8,54)*

Note. Significant difference in indexes (p<0,05-0,001, according to the Mann-Whitney criterion) compared to: * - group of healthy individuals;

2-HIVI;®-HIVIIL; - HIVIV.

patients were divided into three groups: HIV (CD42500)/ul,
HIV (CD4<499-200)/ul, HIV (CD4<199)/ul (Table IV).

In the HIV (CD42500) group, IIS was increased by 3,4
times compare to the healthy group (p=0,001). NI and
ILESR indexes were 1,8 times (p=0,013) and 2,5 times
(p=0,004) higher respectively, compare to healthy subjects.
Other indexes did not have significant differences from the
comparison group (Table IV).

In the HIV (CD4<499-200) group, intoxication indexes
such as ISL, HII, IIS and NRR were 1,2-3 times higher
(p=0,045; p=0,048; p<0,001; p<0,001) than in healthy indi-
viduals. The LII did not change. NRR was 2,8 times higher
(p=0,006) than in the HIV (CD42500) group. Indexes of
non-specific reactivity, such as IR, LMR, I, in patients
of HIV (CD4<499-200) group were 1,1-2 times lower than
those of healthy people (p=0,024; p=0,033; p=0,045), and
NI was 2,4 times higher (p=0,004). NLR, ELR, IA had no
significant difference in their values from the comparison
group. In patients with HIV (CD4<499-200), indexes of
inflammatory activity were as follows: KI and ILESR were
1,1-6,7 times higher (p=0,043; p<0,001) and ILG was 1,2
times lower (p=0,023) than those of the comparison group
(Table IV).

In patients with HIV (CD4<199), IIS, NRR, LMR,
NI, and ILG values differed significantly from the HIV
(CD42500) group (Table IV).
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Intoxication indexes such as LII, HII, IIS, NRR were 1,9-
13,7 times higher among patients with HIV (CD4<199)
(p=0,027; p=0,001; p<0,001;p<0,001), ISL had no distinct
changes in values compare to healthy people. Indexes of
non-specific reactivity: IR, LMR, I, . IA - decreased
by 1,3-1,6 times (p=0,009; p=0,006; p=0,021; p=0,043),
and IA increased by 3,4 times (p<0,001), NLR and ELR
did not change. Indexes of inflammatory activity: ILG
was 1,3 times lower (p=0,005), and ILESR was 6,6 times
higher (p<0,001) compare to healthy individuals, KI was
not significantly different from the comparison group
(Table IV).

DISCUSSION
Since HIV infection affects mostly working age population.
Low detection rate of HIV-infection at first stages we asso-
ciate with non-specific clinical features of this period [8].
Our findings demonstrate that such opportunistic infec-
tions as oropharyngeal candidiasis, tuberculosis of various
localizations and brain toxoplasmosis were more frequent
than the others (p<0,05). The frequency of oropharyngeal
candidiasis has increased significantly in recent years. It
is caused by the uncontrolled use of antibiotics, which
have broad spectrum of action. According to studies by
other authors, oropharyngeal candidiasis is found in 44%
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Table IV. Integrative indexes of endogenous intoxication and immunoreactivity in patients with HIV infection with different levels of (D4

(Median, interquartile range)

Group

Indicator, (Un)

Comparison
(n=40)

HIV (CD4 =500)
(n=17)

HIV (CD4<499-200)
(n=17)

HIV (CD4 <199)
(n=38)

Intoxication indexes

Li 0,56 (0,30-0,93) 0,45 (0,30-1,29) 0,79 (0,27-2,06) 1,07 (0,31-5,77)*
ISL 1,49 (1,14-1,94) 1,22 (0,96-1,87) 1,80 (1,41-3,17)% 2,03 (1,20-5,87)
Hll 0,53 (0,29-0,84) 0,48 (0,32-1,23) 0,88 (0,34-4,36)* 1,99 (0,44-10,80)*
IS 0,11 (0,04-0,24) 0,37 (0,13-0,73)*< 0,33(0,19-3,81)* 1,51(0,29-7,87)*%2
NRR 8,91 (3,89-15,71) 8,67(3,58-17,72)°¢ 24,24 (15,62-53,82)*2 40,68 (13,42-112,94)*°
Non-specific reactivity indexes
IR 4,46 (2,90-6,65) 4,89 (2,77-7,29) 2,25(1,59-5,41)* 2,74 (1,60-5,25)*
NLR 6,32 (5,33-11,27) 6,57 (5,33-12,63) 7,00 (5,17-11,02) 7,84 (3,76-14,63)
LMR 4,06 (2,60-6,22) 4,78 (2,53-7,07) 2,00 (1,43-4,95)* 2,57 (1,52-4,90)*2
lymon 0,55 (0,42-0,71) 0,68 (0,39-0,92) 0,48 (0,20-0,58)* 0,41 (0,11-0,65)*
ELR 0,06 (0,03-0,11) 0,06 (0,02-0,10) 0,08 (0,001-0,19) 0,04 (0,001-0,19)
IA 0,93 (0,75-1,46) 1,03 (0,56-1,50) 0,65 (0,44-1,27) 0,71(0,27-1,38)*
NI 0,05 (0,03-0,09) 0,09 (0,06-0,11)*< 0,12 (0,05-0,22)* 0,17 (0,10-0,44)*2
Indexes of activity of inflammation
K 1,83 (1,42-2,37) 1,47 (1,08-2,57) 2,10 (1,74-5,00)* 2,13 (1,31-7,23)
ILG 4,71 (3,51-5,87) 5,63(3,28-7,61)¢ 3,80(1,71-4,71)* 3,60 (0,98-5,10)*2
ILESR 0,89 (0,70-1,53) 2,24 (0,93-7,83)* 5,92 (2,22-8,85)* 5,89 (2,88-9,10)*

Note. Significant difference in indexes (p<0,05-0,001, according to the Mann-Whitney criterion) compared to: * - group of healthy individuals;

2HIV ((D4=500); ° - HIV group (CD4<499-200); - HIV group ((D4<199).

of patients with HIV infection and in 60-90% of patients
with AIDS [9]. As for toxoplasmosis, diagnosing patients
with toxoplasma encephalitis only indicates late HIV find-
ing and start of antiretroviral therapy. Thus, in 56,3 % of
patients toxoplasmosis is diagnosed on the background of
deep immunosuppression, and in 21,5% of cases it is fatal.
The probability of lethal cases increases with the decrease
in number of CD4-lymphocytes (less than 50 cells/ml),
the absence of antiretroviral therapy and the presence
of co-infection of the central nervous system, including
tuberculosis [10,11]. Among all diseases indicative for
AIDS, tuberculosis remains the the most common cause
of death in Ukraine and in many other countries. And
tuberculosis, unlike other opportunistic infections, can
develop in patients with different CD4 lymphocyte count
and at any stage of AIDS [11].

HIV is capable of affecting and destroying the cells of the
nervous system, that have CD4 receptors on their mem-
branes, such neurological complications as encephalopathy
and progressive multifocal leukoencephalopathy might be
a result of direct action of HIV [12].

The appearance of both HIV and viral hepatitis in pa-
tients can be explained by the same transmission route. A
lower percentage of hepatitis B is associated with effective
specific prevention measures. On the background of HIV,
viral hepatitis more often becomes chronic and twice as
faster develops cirrhosis of liver [13, 14].

Because in the majority of patients accompanying
somatic diseases were observed, we can assume that the
increase in band neutrophils and eosinophils is the result
of reactive states. The number of lymphocytes on the
contrary was reduced (p<0,05), indicating primary or
secondary immunodeficiency and deep decompensation
of HIV infection [15]. HIV infection is associated with
many hematopoietic disorders, what affects both lym-
phoid and myeloid hematopoiesis, therefore following
changes of peripheral blood can be found: neutropenia,
thrombocytopenia, and anemia [5].

The decline in lymphocyte count and high number of
rods neutrophils in HIV patients led to an increase of
integrative endogenous intoxication indexes: LII, ESL,
HII, IIS, NRR. Those indexes indicate endogenous in-
toxication and the presence of an inflammatory process
due to the opportunistic infections. Immune reactivity
is impaired as a result of organism auto-intoxication
due to the destruction of its own cells and the presence
of exogenous factors, including persistence of viruses or
bacterial endo- and exotoxins. Non-specific reactivity
indexes (IR, LMR, I, mph? IA) were decreased, whereas NI
was elevated due to the shift in the white blood cell count
toward neutrophils and the prevalence of non-segmented
forms over segmented, what stands for the presence of
inflammatory reaction [6, 7]. Neutrophil’s ability to elim-
inate antigens was impaired due to the increased number
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of immature forms. The indexes reflect the ratio between
neutrophil and lymphocyte percentage counts, indicat-
ing whereas humoral or cellular immunity is involved.
In examined HIV infected patients, humoral immune
response prevailed. Specifically, an increase in ILESR
indicates about the presence of endogenous intoxication
due to the autoimmune process [16].

CONCLUSIONS

1. Young men of working age (p<0,001) were predominant
among HIV-infected persons. More than 70% of patients
were diagnosed with HIV for the first time on the fourth
clinical stage.

2. The main complaints during hospitalization were: weak-
ness (95,83%), headache (29,17%), dizziness (26,39%),
decreased appetite (25,0%) (p<0,05). During objective
examination, the most common symptoms were lymph-
adenopathy (91,67%), hepatomegaly (81,94%), body
temperature increase (47,2%) (p<0,05).

3. Main opportunistic infections were: oropharyngeal
candidiasis (62,5%); tuberculosis of different localization
(36,10%), more often pulmonary tuberculosis (57,7%);
and brain toxoplasmosis (23,61%) (p<0,05).

4. Indices of endogenous intoxication and immunore-
activity are important objective criteria for diagnosis.
In groups where the distribution of patients depended
on the level of CD4 cells - HIV (CD4>500) and HIV
(CD4<499-200), index changes were more pronounced
than in the HIV I and HIV III groups.

5. The most significant changes in indexes were in the
HIV IV clinical group and the HIV (CD4<199) group:
endogenous intoxication indexes (LII, ISL, HII, IIS,
NRR) were increased by 1,2-7,5 and 1,9-13,7 times
in both groups respectively. Non-specific reactivity
indexes (IR, LMR, I, . IA) were decreased by 1,2-
1,6 and 1,3-1,6 times, respectively; NI in groups was
3 and 3,4 times higher (p<0,05-0,001). Changes in
indexes of inflammatory activity were observed: ILG
was decreased by 1,2 and 1,3 times, respectively, and
ILESR was increased by 6,5 and 6,6 times, respectively
(p<0,05-0,001).
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