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Comorbid conditions are typical for many chronic pathological processes, especially at a mature and old age.
For several reasons, a special place in the formation of these conditions takes HIV infection in combination with
non-communicable diseases. The general characteristics of the secondary athologies, which remain one of the leading
causes of severe complications and mortality, are presented. Particular attention is focused on possible concomitant
somatic pathology, which may affect the quality of life and the prognosis. Among pathological precosses are lesions of
the gastrointestinal and urinary tracts, cardiovascular diseases and malignant neoplasms. A method for the integrated
assessment of the severity of a patient’s condition with a combination of comorbidity and HIV infection is presented.
This method allows to improve the prediction of the course and outcome of the main and associated diseases, as well
as to influence the nature of the diagnostic and therapeutic processes.
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KoMopbunHbie cOCTOSIHUS XapaKTepHBI U151 MALUEHTOB, Y KOTOPBIX MPUCYTCTBYET HECKOIBKO XPOHUYECKUX TMAaTo-
JIOTUYECKUX MPOLECCOB, OCOOEHHO ISl MAlMEHTOB 3pesioro U moxuiaoro Bo3dpacta. [lo psaay npuuuH ocoboe MecTo
B (hbOpMUPOBAHUU KOMOPOUIHBIX cocTOsIHUIT 3aHMMaeT BUY-uHbekuus B coueTaHUM ¢ HEMHMEKIIMOHHBIMU 3a00-
neBaHUsIMU. JlaHa 06IIasT XapaKTePUCTMKA BTOPUYHBIX MATOJIOTUI, KOTOPBIE OCTAIOTCS ONHOM M3 BEOyIIUX MPUIMH
TSKEJIBIX OCJIOXHEHUI n cMepTHOocTH nanueHToB ¢ BUY. Ocoboe BHUMaHKE YAEIEHO BO3MOXHbBIM COIMYTCTBYIOLIMM
COMaTUYECKUM 3a00JIeBaHUSIM, KOTOPbIE€ MOTYT MOBJAUSTh Ha KaUY€CTBO KU3HU U MPOTHO3, B TOM YMCJIE MOPaKEHUSIM
KeJyTOYHO-KHUIIIEYHOTO TPaKTa, MOYEBBIIEIUTENbHOM, CEPAEUHO-COCYAUCTON CUCTEMBI U 3JT0KAYECTBEHHBIM HOBOOO-

List of abbreviations

AIDS — acquired immunodeficiency syndrome; ART — antiretroviral therapy; ARVs — antiretrovirals (drug); CHCV — chronic viral
hepatitis C; CMV — Cytomegalovirus; CNS — central nervous system; CT — computed tomography; CV — cardiovascular; CVH —
Chronic viral hepatitis; EBV — Epstein-Barr virus; ELISA — enzyme-linked immunosorbent assay; HCV — hepatitis C virus; HIV —
human immunodeficiency virus; ICD — International Statistical Classification of Diseases; IDU — injecting drug usage; ISI — integral
severity index; MNs — malignant neoplasms; MRI — magnetic-resonance imaging; NCDs — neurocognitive disorders; PCP — pneumo-
cystis pneumonia; PCR — polymerase chain reaction; PLHIV — people living with HIV; RF — Russian Federation; RNA — ribonucleic
acid; PWID — people who inject drugs.
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npu BUY-uHbeKIMK, MO3BOJSIONIMNA YAYYIIUTh TPOrHO3UPOBAHME T€UEHHMSI U UCXOJbl OCHOBHOI'O 1 COMYTCTBYIOLIMX

‘ pasoBaHusIM. [lpencraBiaeH METON MHTETPAIBLHOM OLIEHKHU TSKECTH COCTOSIHUS MAllMEHTOB Ha (poHEe KOMOPOMIHOCTHU

3a6oneBaHm71, a TakKKE IMOBJIMATbL Ha XapaKTEep AMarHOCTUYECKOIoO n JieyeObHOro MpoLeCCoOB.

KioueBbie cioBa: BUY-undekims; KOMOpPOUIHOCTD; COIYTCTBYIOIIME 3a00JIeBaHMSI; MHTETpajbHas OIleHKa

TAXKECTU.

Central nervous system impairment

Touching upon somatic diseases that have the
most significant impact on human health implies
discussing in more details the central nervous sys-
tem (CNS) impairments and cardiovascular (CV)
and liver problems as well as cancers.

Thus, impairments of the central nervous system
were diagnosed in 14.3% of patients admitted to
the inpatient setting of the AIDS Center during
the past decade. Besides, human immunodeficiency
virus (HIV) encephalitis, brain lesions due to dis-
seminated toxoplasmosis and/or candidiasis as well
as a combination of Cytomegalovirus (CMV) and
Epstein-Barr virus (EBV) were encountered most
frequently (Table 1).

Also, lesions have been found in the setting
of disseminated tuberculosis, neurosyphilis and
disseminated herpesvirus infection. The number
of patients who survived cerebrovascular accidents
caused by a variety of etiologic factors abundantly
present in HIV infection goes up every year [1].

A separate subject for fundamental and applied
research and developing the unified optimal clinical
diagnostic algorithms is an issue of HIV-associated
neurocognitive disorders (NCDs) that, according to
the literature data, may be found in 2/; of patients
without CNS organic lesions [2].

Our long-term interdisciplinary study that in-
cluded the assessment of over 200 patients allows
us to conclude that 60—80% of patients have im-
paired cognitive abilities such as memory, attention
and intelligence already at the early stages of the
infectious process despite the immunological and
virological stability.

In patients with severe HIV infection recrudes-
cence is reported as immunosuppression and viral
activity become more profound. Collating clinical

and laboratory as well as electrophysiology and
neuroimaging studies allowed to reveal the lead-
ing role in NCDs of the altered energy structural
and functional network of the brain comprising
the brainstem reticular formation, nonspecific
structures of the midbrain, diencephalic compart-
ments, limbic system, mediobasal parts of the
frontal and temporal lobes of the cerebral cortex.
As a result the regulation of brain activation gets
disrupted (‘cortical tone’ needed to perform any
mental activity, the level of consciousness); the
local selective activation processes required for
implementing higher mental functions become
compromised [2—4].

In the setting of HIV infection, an early in-
volvement of such structures as the cingulate gyrus,
medial temporal lobe including the hippocampal
region, and putamen may be explained by the prox-
imity of giant circumventricular organs that have
the region of permeable capillaries in the lateral
ventricles most susceptible to the penetration of
HIV viral particles and HIV-infected CD4 lym-
phocytes.

The results provided by the fundamental re-
search make us hopeful for further improvement
of diagnostics, early detection of CNS lesions in
HIV infection by virtue of using efficient algorithms
and methodological approaches [2—5].

Impairment of the gastrointestinal tract organs

The abnormalities are most frequently (85.5%)
represented by chronic gastritis, cholecystitis and
cholelithiasis, pancreatitis as well as peptic ulcer
disease in the stomach and duodenum. No doubt
that a vast majority of patients are diagnosed with

Brain impairments as a cause of death in patients with HIV infection feble !
Leading causes of death Abs %
Impairment of the brain of various etiologies 45 17.0
Disseminated tuberculosis 24 9.0
Cerebral toxoplasmosis 18 6.8
Cryptococcal meningoencephalitis 18 6.8
Herpetic meningoencephalitis 1 0.4
In total 106 40.0
e e e P e 19 ZI1 2019
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chronic viral hepatitis (72%), of whom 12% already
have cirrhosis [6—9].

Chronic viral hepatitis (CVH), chiefly chronic
hepatitis C, is the most common HIV co-infection
due to similar modes of transmission. HIV and
hepatitis C virus (HCV) co-infection is character-
ized by rapid progression of CVH towards cirrho-
sis, which occurs over 10—15 years in 15—-25% of
HIV-infected patients versus 2—6% in HIV-negative
patients during the same period.

5.4% of patients who received antiretroviral ther-
apy (ART) and had a stabilized underlying condi-
tion, died of decompensated liver cirrhosis and he-
patocellular carcinoma. Among the causes of death
clinically unrelated to HIV infection, liver malfunc-
tion along with cardiovascular disease and external
causes (drug overdose, violent death, suicide, ve-
hicle crashes, etc.) hold the leading place (22.6%).
The survival analysis in patients receiving ART
(continuous treatment) showed that death of the
patients with the maximum lifespan (17.5 years)
was caused by viral liver disease (90%) [10—12].

Viral hepatitis, especially HIV/HCV co-in-
fection, is associated with severe extrahepatic
manifestations. Among these essential mixed
cryoglobulinemia (with multiple symptoms), ma-
lignant non-Hodgkin’s lymphomas (B-cell), thy-
roid disorders, idiopathic thrombocytopenic pur-
pura, late cutaneous porphyria, diabetes mellitus,
glomerulonephritis and some other conditions are
most frequently reported. In HIV/HCV co-infec-
tion, arthralgia and myalgia as well as the pres-
ence of anticardiolipin antibodies are not uncom-
mon. With this regard patients are recommended
a more frequent screening for thyroid and kidney
diseases, and also planning and undergoing the
additional examinations, once specific symptoms
are found. The high rate of HIV/HCV co-infec-
tion determines the need for optimizing the ap-
proaches to the treatment of patients, involving
a broad range of trained professionals in patient
management.

Malignancies

A combination of HIV infection and malignant
neoplasms (MNs) found in 1.6% of patients ad-
mitted to the AIDS Center is the most dreadful
scenario from the standpoint of a patient’s clini-
cal status [6, 13]. The most common MNs in pa-
tients with HIV infection are malignant lympho-
mas (58%), including non-Hodgkin’s lymphomas
and lymphogranulomatosis. Kaposi’s sarcoma,
invasive cervical cancer, lung cancer, colon can-
cer, breast cancer and some other malignancies
can also be considered as the most common tu-
mors. The majority of neoplasms are detected
in advanced stages (80%); this factor determines

the severity of a patient’s somatic symptoms.
As a rule, HIV infection is found before a MN
is diagnosed; however, less than 10% of patients
receive ART by that time. We have analyzed the
5-year overall survival in patients with HIV infec-
tion after they were diagnosed with a MN: this
indicator amounted only to 39%. In our opinion,
prescription of ART upon MN diagnosis is the
only factor that significantly improves the overall
5-year survival of patients, as judged by a statisti-
cal analysis [14, 15].

The results obtained within the framework
of our clinical and epidemiological study of
HIV/MN comorbidity vividly illustrated the in-
ternational experience which indicates that in the
population of HIV-infected patients, the size of
a cohort of individuals with persistent and pro-
found immune system disorders associated with
disease progression and aging will be increasing.
Accordingly, the number of MNs will grow steadi-
ly. In view of such a high rate of cancers, the
mandatory screening among patients with HIV in-
fection at a younger age (under 40 years) along
with counseling aimed at the MN risk reduction
is a matter of paramount importance. To design
the strategic approaches and efficient programs
of HIV-associated MN prevention, the prospec-
tive epidemiological and clinical studies must be
accomplished to ensure the comprehensive treat-
ment of such patients [15].

Severe forms of HIV infection

From the mid-2000s, the physicians working
in specialized centers started noticing an apparent
increase in a number of patients with severe
HIV infection, including those newly diagnosed
and those who were already followed up.

Depending on geographical location, there
are various reasons for the occurrence of severe
HIV infection in patients. The ranking of these
causes changes over time as the epidemic proceeds,
and their continuous assessment aimed at minimi-
zing the occurrence of severe forms of the disease
is required [10, 16].

The causes of severe forms of HIV infection
1. A delayed diagnosis
2. Consequences of an insufficient follow-up
3. Poor ART outcomes:

— prescribing incorrect drug regimens;

— lack of a patient’s adherence to treatment;

— unjustified switch therapy;

— HIV drug resistance;

— untimely substitution of non-efficacious drugs;

— drug intolerance or incompatibility with other
pharmacies used for treatment of comorbidities;

— opportunistic infections, viral hepatitis, tumors,
etc.
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Table 2

Distribution of the major causes of death in patients who died with advanced HIV disease in 2010-2014 (n = 265)

Leading causes of death ICD 10 Abs?nluI:ezrzgr)nber Mortality (%)
Impairment of the brain of various etiologies: 20.7 80 30.2
HIV encephalitis, multifocal brain lesions of unknown
etiology, meningoencephalitis of unknown origin,
leukoencephalopathy, herpetic leptomeningitis, serous
meningitis, cryptococcal meningitis
Bronchopneumonia 118.0 68 25.6
Pneumocystis pneumonia (PCP) 20.6 30 11.4
HIV-associated cancers 21.0-21.9 24 9.0
Lymphomas, cervical cancer, Kaposi sarcoma
Disseminated tuberculosis 20.0 24 9.0
Cerebral toxoplasmosis 20.8 18 6.8
Cytomegalovirus infection 20.2 13 5.0
Atypical mycobacteriosis 20.0 8 3.0
Table 3

Deceased patients diagnosed with chronic viral hepatitis as a co-infection (n = 265)

Years 2010 2011 2012 2013 2014 Total
Patients with CVH 47 48 26 22 48 191
of who
Cirrhotic stage CVH 22 20 15 11 20 88
% 46.8 41.7 57.7 50.0 41.7 46.1

We have performed a retrospective analysis of
265 medical records of the deceased patients treat-
ed in the inpatient setting of the St. Petersburg
AIDS Center during the period from 2010
to 2014. An average age of these individuals
was 37.7 £ 0.6 years (ranging from 21 years [the
youngest patient who died] to 78 years [the oldest
one]). Among those passed away, men prevailed
(68.0%); an average duration of the infection was
10.5 years; the follow-up lasted for 8.3 + 2.4 years.
Forty two patients (16.0%) did not know about
their HIV status and were not followed up at the
AIDS Center.

Prior to hospital admission 193 patients out
of 265 were receiving ART; 86% of them in-
dependently discontinued this therapy or were
taking antiretrovirals (ARVs) inconsistently, which
caused the disease progression and the emergence
of opportunistic infections. On an average, ART
duration was 6.1 £ 2.3 months.

Both identifying the primary cause of death and
making post-mortem diagnosis were difficult be-
cause 72% of patients had multiple comorbidities
(Table 2).

Among those who died (265 individuals),
191 patients (72%) were diagnosed with CVH;
88 of those (46.0%) had cirrhosis (Table 3).

Of all patients diagnosed with CVH, this di-
sease was the primary cause of death in 55 cases
(20.7%). It is noteworthy that the causes of death
of patients with HIV infection have been changing
over time; in particular, a number of deaths related
to the conditions caused by immunosuppression
increased since 2010. This might happen due to the
natural course of the disease and its progression in
patients who acquired HIV infection a few years
earlier. The obtained results confirm the impor-
tance of timely and early finding of people infec-
ted with HIV, their regular follow-up and promo-
tion of adherence to a high-quality ART [10, 17].
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The leading causes of the lethal outcome for
patients with comorbidities were opportunis-
tic infections (OIs) (76.6%); other patients died
of concurrent non-communicable conditions
(23.4%). Judging by the autopsy data, the im-
pairment of cerebral functions played the lead-
ing role among other opportunistic infections that
caused death of patients with HIV beginning from
2010 (40%). Among those are disseminated tu-
berculosis (9.0%), cerebral toxoplasmosis (6.8%),
cryptococcal meningoencephalitis (6.8%) and dis-
seminated Herpes simplex virus infection (0.4%).
Cerebral impairments of various etiologies, such
as HIV encephalitis, meningoencephalitis of un-
known origin, multifocal brain lesions of unknown
etiology and other conditions, accounted for 17%.
These data support the results reported previously
[10, 11, 18].

The number of patients who died of various
HIV manifestations differed from one year to an-
other, which was related to peculiarities of both
underlying and concomitant pathologic processes
[10, 19, 20]. Thus, in 87.4% of patients of the group
under study the advanced stages of the disease were
recognized with profound immunosuppression and
severe manifestations of comorbidities. The loss of
other patients with HIV in the subpopulation of
people who consume injection drugs were caused
by severe disseminated infections and concur-
rent diseases. Another leading cause of primary
mortality was CVH with liver cirrhosis — 20.7%.
Among the comorbidities diseases of the digestive
system such as pancreatitis (21.3%), cholelithiasis
(18.4%), chronic gastritis and peptic ulcer disease
of the stomach (65.7%), and community-acquired
pneumonia (18.6%) played a significant role. Such
an abnormality of the urinary system as exacerba-

tions of chronic pyelonephritis was diagnosed in
17.8% of those deceased. Comorbidities aggravated
any underlying medical condition. Purulent-septic
complications as the cause of death amounted to
2.0%. Cardiovascular disease was found in older
patients (51.5 years). Besides, the leading causes
of death included the following comorbidities:
impairment of the cardiovascular system (2.6%);
cancers unrelated to HIV infection (lung cancers,
laryngeal cancer, malignancies of the gastrointes-
tinal tract) (2.2%); sepsis accompanied by infec-
tive endocarditis (2%); psychoactive drugs over-
dose (0.7%).

Data analysis showed that 16.0% of patients
did not know about their HIV infection; they were
transferred to the AIDS Center inpatient setting
from other multidisciplinary clinics in critical con-
dition. It should be noted that in the past some
patients were more than once seeking doctor’s at-
tention for various reasons, but had not been of-
fered HIV testing, which is quite typical in the RF
and causes severe comorbidities [17].

Altered working ability and disability

For several years we kept assessing the perma-
nent disability of HIV-infected patients recognized
as disabled. The analysis showed that the number
of such patients of employable age among whom
men were invariably prevailing, had been steadily
increasing since 2008. Moreover, the signs of dis-
ability consistent with Disability Group 1—2 were
identified in most cases at the initial assessment;
in other words, these individuals had significant
physical or mental handicaps already upon presen-
tation [6]. For certain reasons, it is more difficult
for such patients to get a job even to perform easy

Evaluation of permanent disability of HIV-infected patients recognized as disabled, by year fable
Indicators 2008 2010 2012 2014 2015
Adults (in total), individuals 53 145 112 180 238
Men, abs/% 26/49.0 85/59.0 73/65.2 104/58.0 140/59.0
Women, abs/% 27/51.0 60/41.0 39/34.8 76/42.0 98/41.0
Recognized as disabled for the first time, 79.2 78.6 60,7 50.6 41.3
of who: Group 1 + 2, %
Are not employed, abs/% No data 125/86.0 108/96.0 162/90.0 210/88.0
HIV 4A, abs/% 19/35.8 31/21.0 12/10.7 16/9.0 14/6.0
HIV 4B, abs/% 17/32.1 31/21.0 11/9.8 29/16.0 36/15.0
HIV 4C, abs/% 17/32.1 83/57.0 89/79.5 135/75.0 188/79.0
a9 BT 2019 e S
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Fig. 1. Causes of disabilities among HIV-infected patients
in St. Petersburg (2008—2015)

tasks as opposed to people with no HIV infection.
Generally we see the predominance of HIV at
advanced stages. The population of such patients
significantly grows year after year (2008 — 32.1%,
2015 — 79%) (Table 4).

It is of utmost importance to understand the
main reasons for early and irreversible incapaci-
tation of people of employable age, including
those with HIV infection. Audit of the charts of
1,065 HIV-infected patients at the AIDS Center
showed the distribution of various diseases and
pathologic conditions as contributors to disability.
The majority of patients who survived the dissemi-
nated forms of neural infections like toxoplasmo-
sis and CMV had neurological sequelae, such as
paralysis and paresis of varying severity. Besides,
the patients demonstrated a gradually increased
incidence of polyneuropathy and encephalopathy
of mixed (infectious and toxic) etiology, which is
explained by the high prevalence of substance de-
pendence, the occurrence of severe Ols, the natu-
ral degenerative processes and a variety of other
reasons [21].

The serious condition of patients with viral
hepatitis was called forth by a combined impact
of HIV infection and hepatitis per se i.e. by its
advanced stage with cirrhosis); the patients were
recognized as disabled because of both severe infec-
tions. Incapacitation occurred due to the concur-
rent HIV infection and cardiovascular insufficiency
that manifested itself after infective (bacterial) en-
docarditis damaging the heart valves. In some cases
the call for referring to medical and social disabil-
ity assessment was rooted in the consequences of
coronary heart disease, high blood pressure and its
complications (Figure 1).

The role of illicit drugs in comorbidities

Drug abuse plays a pivotal role in all stages of
the HIV epidemic. Using contaminated equipment
or solutions for drug injections exposes patients to
both HIV and viral hepatitis. Over the second half
of the 1990s these two viruses simultaneously pen-
etrated into the injection drug usage (IDU) envi-

ronment in the Russian Federation (RF); by now
HIV/CVH remains the most common co-infection
among the drug users. Thus, a steady triad has
formed, comprising drug addiction, HIV infection,
chronic hepatitis [6, 20]. Drug administration route
associated with infection acquisition has acceler-
ated several-fold the spread of HIV within a short
period in the late 1980s.

Parenteral transmission that replaced sexual
transmission heralded the transition from the HIV
subtype B as the major pathogen to the HIV sub-
type A to become its marker [4, 22]. Considering
the substance abuse disorder as a comorbidity, it is
advisable to assess the role and influence of drugs
on behavioral characteristics of people living with
HIV (PLHIV) and the HIV trajectory. According
to reports, the size of this population (IDU and
HIV) varies from 15 to 25% depending on a re-
gion [19, 23]. Sentinel surveillance accomplished
during the past decade indicates that dual diagno-
sis i.e. drug addiction and HIV, is prevalent in 20
to 70% [24].

The results of monitoring of the second wave of
HIV infection in the North-West of the RF also
confirms the role of drug addiction in those areas
where parenteral transmission used to prevail due
to significant representation of people who inject
drugs (PWID) [24].

The substance abuse as a form of deviant be-
havior affects in several ways the trajectory and
the outcomes of HIV disease and its comorbidi-
ties [6, 25]. Those are:

— impairments of organs and systems (CNS, heart,
kidneys and other) due to the effects of illicit
drugs aggravating the progression of immuno-
suppression;

— a person’s social withdrawal: deterioration of the
living conditions, the changing environment and
job loss;

— the probability of imprisonment (changes in the
living conditions and therapy);

— the changes in behavioral priorities with poorer
adherence to follow-up and ART;

— an increase in sexual activity associated with
certain stages of substance abuse and the prob-
ability of acquiring sexually transmitted infec-
tions.

With this regard the drug addiction holds
the first place among comorbidities causing
high mortality in PLHIV initially by poisoning,
injuries and suicides (up to !/,) and subsequent-
ly by infections (*/;) and somatic disorders (!/,,)
[6, 11].

Since there is no cure for drug addiction, co-
hort of drug users will remain a source of fuel-
ing and expanding the epidemic of HIV infection
and of chronic viral hepatitis for a long period of
time.
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Table 5
Comorbidity scoring system to estimate the integral severity index (ISI) in HIV infection
Disease and condition Score IDC-10
Multiple organ failure 10 R00-R99
Miliary tuberculosis 6 A19, B20.0
Liver cirrhosis as an outcome of any liver impairment, primarily, 5 B18.0-B18.2, B18.8,
viral hepatitis B22.7, K77.0, K74
Sepsis 5 A40, A41, B20.1-B20.5,
R57.2
Heart failure; acute heart failure; congestive heart failure, functional 5 RO09, 139, 140, 149,
classes 3—4 150, 198
Severe pneumonias; acute respiratory failure; chronic respiratory 5 B20.1-B20.3, B20.5,
failure, severe B20.6, J13-J18, J80,
J98.9, J96, R09.2
Acute renal failure; chronic renal failure, advanced stages; chronic 5 A00-B99, B23.8,
kidney disease B24, N08.2, N08.8,
N10-N16, N17, N18,
N29.1, N29.8, R30-R39
CNS impairments of various etiologies; with brain involvement, 4 A85-A88, B22.0
with spinal cord involvement; severe neurological symptoms; severe
neurocognitive disorder; dementia
Chronic liver disease, including viral hepatitis, end-stage liver disease 4 B22.7
Tuberculosis with visceral organ involvement 3 B20.0
Opportunistic infections diagnosed with the use of conventional 3 B20.2, B20.3, B20.4,
examination techniques (ELISA, PCR, CT, MRI) by studying blood B20.9
and other body fluids
Cancers 3 B21, C00-C97
Lymphadenopathy (clinically significant, extended peripheral and 3 B23.1, R59
visceral)
Compensated somatic, hematological and other conditions 2 B22.7, B23.2, B23.8
Psychiatric disorders, including IDU, that are to be referred to 2 B22.7, F10-F19
specialty care
Neurocognitive deficit 2 B22.0
Wasting syndrome, cachexy 2 B22.2
Alcoholism 1 B22.7, F10
Fever, longer than 3 months, from low-grade to hectic, of various 1 B22.7, B23, R50
etiologies
Pain 1 R52

Note. CNS — central nervous system; ELISA — enzyme-linked immunosorbent assay; PCR — polymerase chain
reaction; CT — computed tomography; MRI — magnetic-resonance imaging; PWID — people who inject drugs.
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Integral assessment of the disease severity
in a HIV-infected patient with comorbidities

Most patients with HIV have multiple infec-
tious and non-infectious diseases that potenti-
ate each other in their manifestations and ef-
fects on organs and systems, shaping a patient’s
condition entailing dubious prognosis. Only !/,
of patients die of immunosuppression sequelae,
i.e. secondary infections; the remaining 3/, of
patients pass away due to a complex of various
conditions that constitute severe comorbid disor-
ders [10, 11].

All these factors determine the need to search
for and implement the methods of assessing the
severity of a HIV-infected patient’s condition
and comorbidities, which will allow to adequately
evaluate a patient’s clinical status and choose the
appropriate treatment sites (an outpatient clinic,
an inpatient setting), to prescribe an efficacious an-
tiretroviral therapy regimen for HIV infection, to
prevent possible secondary conditions and initiate
the treatment of present comorbidities considering
the immediate prognosis and averting the threat of
the immune reconstitution inflammatory syndrome
[9, 13, 18].

Both clinical and integrated approaches to an
assessment of a patient’s condition and the prog-
nosis for HIV infection have been described previ-
ously. The immunity parameters, a typical history,
the indicators of a delayed physical development,
weight loss as well as the presence of multiple
conditions like disseminated lymphadenopathy,
hepatomegaly, splenomegaly, HIV encephalopathy,
cardiomyopathy, nephropathy, prolonged fever of
unknown origin, anemia, localized forms of bacte-
rial infections, a localized form of Herpes simplex
virus infection, a localized form of candidiasis, etc.
were considered to lay the foundation of this meth-
odology [26, 27].

The disadvantage of most calculation formulas
ever proposed is a lack of possibilities to consider
not only comorbid conditions as a separate cat-
egory of the severity of a patient’s condition, but
also the viral activity, the immunity and other
characteristics. Nonetheless, most clinicians are
looking for options that would permit an integral
assessment of a patient’s condition. The first ver-
sions proposed the classifications of HIV infection
stages, some of which implied immunological and
virologic abnormalities as well as the presence of
co-infections [6].

The previous experience of various clinics made
it possible to assess a threat of comorbid conditions
and to lay the foundation for the proposed meth-
odology. This experience permitted a chronological
evaluation of the clinical significance and the role
of secondary and concurrent diseases in the HIV

epidemic trajectory. However, the segregation of
individual syndromes and diseases dispersed them
throughout various sections of the International
Statistical Classification of Diseases (ICD) and
Related Health Problem, 10 revision (ICD-10)
(A, B, J, N, R, and other), which further com-
plicated the clinical assessment of a specific patient
with comorbidities among those with HIV infection
[11, 19].

The proposed integral assessment of a patient’s
condition is likely to provide reliable results in case
of HIV infection, since it takes into account the
comorbidities, viral activity and the immune sta-
tus [28].

To evaluate a patient’s condition the primary
assessment is carried out. It is followed by in-
depth examination that includes an evaluation of
individual organs and systems, identification of
comorbidities and diseases and then measuring
HIV RNA in the blood as an indicator of viral
activity and CD4 counts that characterize the im-
mune status. At the same time, making a diagno-
sis and reporting clinically significant syndromes
as well as tracing the history of alcohol and drug
abuse are feasible.

At this stage the first estimate can be made us-
ing the formula indicated below to calculate the
integral indicator of patient’s condition. This is
followed by a more profound examination car-
ried out to rule out or confirm tuberculosis and
chronic hepatitis with assessment of liver fibrosis
as the most significant diseases that determine the
severity of a patient’s condition. A comprehensive
work-up comprises the neuropsychological testing
to detect impairments of the central nervous sys-
tem, psychiatric and neurocognitive disorders; it
includes cardiovascular studies, pulmonary func-
tion tests as well as an examination of the urinary
tract. As a result, each identified concomitant or
secondary disease (comorbidity) is scored accord-
ing to the developed scale (Table 5).

The scoring system takes into account our pre-
vious studies of the causes of the lethal outcome
in patients with HIV infection based on the clini-
cal observations as well as the results of autopsy
in patients from other institutions [6, 10, 11]. For
objectivity the materials obtained by the authors
were compared with those published by other
researchers, and the scores presented in Table 5
were calculated with an input from the experts.
Selective assessment of manifestations in individ-
ual patients with HIV infection has been done to
be compared with the comorbidity severity score
presented in Table 6. The severity of a patient’s
condition has been evaluated in accord with the
five major criteria ranging from fair (satisfactory),
sufficiently stable to critical with a probable unfa-
vorable outcome.
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Table 6
Comorbidity severity score in patients with HIV infection, by ISI
Condition of the patient Score
Fair (satisfactory), sufficiently stable to 100
Serious with destabilization phenomena to 300
Very serious with a possible unfavorable outcome to 500

Critical with a probable unfavorable outcome

from 500 to 700

Terminal

from 700

To estimate the integral severity index (ISI)
of a patient’s condition the following formula is
proposed:

_ (1+N,)-(1+log, HIVRNA)

ISI
CD4 T lymphocytes -0.001 ’

where N, is grand total as a sum of scores of all
comorbid conditions and syndromes; lg,, HIV RNA
is the viral load converted to decimal logarithm,;
CD4 is cell count in pL; 0.001 is adaptive coefficient.

The proposed formula is designed in such a way
that the condition severity is directly proportional
to the overall score of comorbid syndromes and
conditions (/V,) and viral activity (Ig,, HIV RNA)
and inversely proportional to the CD4 cell count
in the blood as a surrogate marker of the immune
status.

This is what makes it different from previously
published methods of assessing the condition of
a patient with HIV infection and from the con-
ventional classifications that take into account
a stage of the pathologic process, the resulting
syndrome of which is human immunodeficiency
[6, 10, 11]. The presented methodology considers,
in addition to the AIDS-defining illnesses, all
the identified comorbidities as well as the viral ac-
tivity and the parameters of the immune function.

In accord with the scale in Table 6, the se-
verity of comorbidities is assessed using ISI and
categorized as fair, sufficiently stable; serious with
destabilization phenomena; very serious with pos-
sible unfavorable outcome; critical with probable
unfavorable outcome; terminal.

Clinical illustration of the method

Patient A. aged 37 was admitted to the AIDS
Center for treatment. Presenting complaints: fever
during past several weeks; weight loss is approximate
10 kg; white lesions of mucous membranes in the
month, palate and pharynx; indigestion with ten-
dency to loose stools. On examination: body tem-
perature 38 C; 12% of weight loss; HIV RNA in
the blood — 700 thousand copies/mL (lg,,5.84);
CD4 cell count in the blood — 150 cell/pL; he-

patic enlargement + 2 cm below the costal margin;
chronic viral hepatitis C; liver enzymes (alanine
aminotransferase — 145 U/L, aspartate aminotrans-
ferase — 178 U/L). Diagnosis formed: ‘HIV infec-
tion, C3 (CDC), chronic viral hepatitis C (CVHC),
wasting syndrome; oral candidiasis’ is made.

Two years ago this patient has interrupted the
prescribed therapy; estimated duration of the dis-
ease is 5 years; possible transmission mode — in-
jecting drugs — through casual psychoactive sub-
stance abuse; currently does not use substances.
The patient was hospitalized whereas ART was
initiated. Upon hospital admission, ISI has been
estimated by use of the formula.

_ (I+3(CVHC) + 1 (mucosal candidiasis) + 2 (cachexy) %
150 (CD4 T lymphocytes) 0.001
1+ 5.84 HIV RNA
( UN—T)
150 (CD4 T lymphocytes) 0.001

II

In accord with Table 7, this patient’s condition
is recognized as a severe one, which is likely have
an unfavorable outcome. Half a year after initiating
ART and carrying it out first in the hospital and
then on an outpatient basis, the fever and candi-
diasis of mucous membranes and the wasting syn-
drome have subsided; the patient gained 3 kg. His
ISI that had been calculated again amounted to
162.2 points; his condition can be recognized as
serious with destabilizing phenomena with a ten-
dency to become fair and sufficiently stable by vir-
tue of ART. The patient’s viral load got reduced to
100 thousand copies/mL (Ig,,5); CD4 cell count in
the blood was 185 cell/uL. After one year of suc-
cessful therapy, the patient’s condition improved
to fair and sufficiently stable.

Thus, the essence of the developed method is
as follows:

— the severity of a patient’s condition is deter-
mined based on comprehensive analysis of
identified comorbidities assessed by use of the
scoring system with consideration of immune
status and HIV activity;

— the suggested technique minimizes subjective
evaluation of the severity of a patient’s con-
dition by various doctors; it assures common
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