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Abstract

Objective: The current study determines the causes of mortality in cases of human immunodeficiency virus/ acquired immunodeficiency syndrome (HIV/AIDS)
in a developing country where there is no difficulty in accessing antiretroviral therapy and to determine the measures that can be taken to reduce mortality.

Methods: The study was conducted between 2003 and 2018. Patient data were extracted from patient files until 2007 and, after that date, from patient files and
hospital information software. The cause of mortality was determined based on the patients' complaints at admission, clinical, radiological, microbiological,

nou

and pathological findings. The causes of mortality were studied in three groups as “HIV-related", "HIV-associated” and “other."

Results: The study enrolled 31 (10.8%) cases resulting in mortality from 287 patients followed up in our outpatient clinic. The average age of the cases was
47 (25-68) years and 27 (90%) of them were men. The cause of death of most of our patients was opportunistic infections, notably disseminated tuberculosis.
Among the malignancies, AIDS-defining ones such as lymphoma and Kaposi's sarcoma were identified as the most common causes of death.

Conclusion: Deaths were most frequently caused by "HIV-related" causes such as AIDS-related opportunistic infection and AIDS-defining malignancies. For an
early diagnosis of HIV/AIDS, more efforts should be made to screen risk groups and keep diagnosed patients in follow-up and treatment.
Keywords: HIV, acquired immunodeficiency syndrome, mortality, opportunistic infections, neoplasms

Amac: Calismamizin amacl, antiretroviral tedaviye erisimde zorluk yasanmayan gelismekte olan bir Ulkede insan immin yetmezlik virtisti/edinilmis immun
yetmezlik sendromu (HIV/AIDS) olgularinda 6Liim nedenlerini belirlemek ve mortaliteyi azaltmak icin alinabilecek dnlemleri belirlemektir.

Yontem: Calisma 2003-2018 yillari arasinda gerceklestirilmistir. Hasta verileri 2007 yilina kadar hasta dosyalarindan ve bu tarihten sonra hasta dosyalarindan
ve hastane bilgi yazilim sisteminden alinmistir. Mortalite nedeni, hastalarin basvuru sikayetleri, klinik, radyolojik, mikrobiyolojik ve patolojik bulgulara gore

belirlenmistir. OLim nedenleri “HIV ile iLiskili", “HIV ile iLiskili" ve "diger" olmak tizere ti¢ grupta incelenmistir.

Bulgular: Calismaya poliklinigimizde takip edilen toplam 287 hastadan 6Liimle sonuclanan 31 (%10,8) olgu alinmistir. Olgularin yas ortalamas 47 (25-68) yil
olup, bunlarin 27'si (%90) erkekti. Hastalarimizin cogunun 6lim nedeni firsatci enfeksiyonlar, 6zellikle dissemine tiiberkilozdu. Maligniteler arasinda lenfoma
ve Kaposi sarkomu gibi AIDS'yi tanimlayanlar en sik 6Lim nedenleri olarak belirlenmistir.
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Sonug: OLiime en sik AIDS ile iligkili firsatci enfeksiyon ve AIDS'yi tanimlayan maligniteler gibi “HIV ile iliskili" nedenler neden olmustur. HIV/AIDS'nin erken
teshisi icin risk gruplarinin taranmasi ve tani konulan hastalarin takip ve tedavide tutulmas icin daha fazla ¢aba gdsterilmelidir.

Anahtar Kelimeler: HIV, edinilmis immin yetmezlik sendromu, mortalite, firsatci enfeksiyonlar, neoplazmlar

Introduction

Since the onset of the human immunodeficiency virus/
acquired immunodeficiency syndrome (HIV/AIDS) epidemic,
a total of 84.2 million people have been infected and 40.1
million people have died. The actual number of deaths due to
AIDS is the lowest ever recorded. More than three-quarters
(85%) people living with HIV know their HIV status, and 28.7
million people are on antiretroviral therapy (ART). Thus, HIV-
related deaths among HIV-positive people decreased from
1.9 million in 2004 to 650,000 in 2021, As for the rates in the
various regions, there was a decrease of 38% in Eastern and
Southern Africa, 24% in Asia and Pacific countries, Western
Europe and North America, 18% in Latin America and the
Caribbean, and 10% in West and Central Africa. However, an
increase of 22% was detected in Central Asia, Eastern Europe,
North Africa, and the Middle East countries®. Significant
progress has been made on ARTs recently. Thanks to the
single tablet regimens, the treatment has been simplified,
and medicines with different mechanisms of action and
fewer side effects have been introduced. Thus, the incidence
of opportunistic infections has reduced and the quality of
life of individuals living with HIV has improved. Especially in
developed countries, the causes of death among HIV-positive
people are shifting from AIDS-related causes [tuberculosis
(TB), cryptococcal meningitis, cerebral toxoplasmosis,
etc.] to non-AIDS-related causes (sepsis, cardiovasculary
diseases, non-AlDS-defining cancers, etc.). This observation
has been attributed to the prolongation of Llife and improved
quality of life with ART®. Turkey is a developing country and
has a young population of over 80 million people. According
to the data of the Turkish Public Health Agency, Department
of Infectious Diseases, Sexually Transmitted Infections Unit:
Although our country represents a low-endemic area, a
notable increase in the number of individuals living with HIV
has occurred recently, 30,293 cases reported in 1985 and 31
December 2021 and 18.8% of the cases were women®. In our
country, patients diagnosed with HIV/AIDS are covered under
general health insurance, and patients have no difficulty
accessing and using ART. Therefore, causes of death can
be expected to be similar to those in developed countries,
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but to our knowledge, studies on this subject are limited. In
our country, data on the causes of mortality in HIV-positive
patients are based on cohort studies. Our study aims to
determine the causes of mortality in cases of HIV/AIDS in a
developing country where there is no difficulty in accessing
ART and to determine the measures that can be taken to
reduce mortality.

Materials and Methods

The study was conducted out in patients followed up for
confirmed HIV infection at the University of Health Sciences
Turkey, izmir Tepecik Education and Research Hospital
between 2003 and 2018. Patient data were extracted from
patient files until 2007 and, after that date, from patient files
and hospital information software.

This study included cases resulting in mortality during
this period. The cause of mortality was determined based
on patients' complaints at admission, clinical, radiological,
microbiological, and pathological findings; postmortem
biopsy has not been performed. The causes of mortality were
studied in three groups as "HIV-related," "HIV-associated”
and “other.” In the "HIV-related death" group, the primary
cause of mortality is included in the List of AIDS-defining
diseases, also called stage 4 by the World Health Organization
(WHO). The "HIV-associated death" group included causes of
mortality related to HIV but not included in the stage 4 group
of WHO. Causes of death that could not be directly attributed
to either of the above groups were included in the “other”
group. "HIV-related” deaths are subdivided into opportunistic
infections and AIDS-defining malignancies, whereas
"HIV-associated” deaths are subdivided into other non-
opportunistic infections, non-AIDS-defining malignancies,
and chronic diseases. Parameters of demographics such
as age, gender, duration of follow-up, treatment status,
CD4 and viral load values, chronic diseases, recreational
substance use and presence of depression of patients were
also examined. Some data could not be obtained due to
non-compliance with the follow-up and were evaluated on
the basis of a lower number of patients. Ethics committee
approval was obtained from University of Health Sciences
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Turkey, Izmir Tepecik Education and Research Hospital Ethics
Commitee (decision no: 2019/8-3 date: 08.05.2019).

Statistical Analysis

Descriptive statistics are given as numbers and percentages
for categorical variables, and as mean and (minimum-
maximum) values for continuous variables.

Results

The study enrolled 31 (10.8%) cases resulting in mortality
from 287 patients followed up in our outpatient clinic. The
average age of the cases was 47 (25-68) years and 27 (90%)
of them were men. Based on WHO staging at the time of
admission, 27 (87%) patients were at stage 4, three at
stage 3, and 1 case was at stage 1. Fifteen (48.3%) patients
were diagnosed late, and AIDS was diagnosed at the time
of diagnosis. The duration of diagnosis and follow-up of
other patients were 1-5 years in 7 cases, 6-10 years in 5
cases, and longer than 10 years in 4 cases. None of these
patients were fully compliant with follow-up and treatment.
The mean CD4 count of 23 patients whose records were
available was 241 (11-976) cells/mm3. Count was below
200 in 14 (45.1%) cases. The viral load of these patients
was more than 100,000 copies/mL in 9 cases, while values
were <50 copies/mL in only 3 cases. Twenty patients were
smoking, 20 were using alcohol, and drug use was reported
in 9 cases, whereas 17 cases were diagnosed with depression.
The causes of mortality were identified as "HIV-related” in
30 cases, "HlIV-associated” in 9 cases, and “other” in one
case. More than one cause was detected in the "HIV-related”
group due to the coexistence of opportunistic infections and/
or malignancies suspected to cause mortality. The cause of
death of most of our patients was opportunistic infections,
notably disseminated TB. Among the malignancies, AIDS-
defining ones such as lymphoma and Kaposi's sarcoma were
identified as the most common causes of death. The causes
of mortality are listed in Table 1.

Discussion

The data from the study show that "HIV-related" causes such
as opportunistic infections and HIV-defining malignancies
are still the most common causes of mortality in patients
followed up in our hospital. This is in contradiction with the
variations observed in the causes of mortality in developed
countries. Whereas, in some studies, it was found that deaths
duetonon-HIV causesincreased, and these deaths were often
associated with substance abuse, hepatic, cardiovascular,

pulmonary, or non-AIDS-defining cancers®®, Similarly,
in a study evaluating 640 cases of mortality out of 1759,
28.9% were attributed to non-HIV-related causes, among
which cancers and liver diseases were found to be the most
common causes”. The most significant reason for this is
that, in other developing countries, the patients in our study
were admitted to the hospital at an advanced stage following
an opportunistic infection and/or malignancy and were
diagnosed late®. Studies conducted in our country reported
mortality rates of 8.3 to 27.6%. In a study by Ozdemir et al.*®
involving 144 patients, the median CD4 + T-lymphocyte count
was 214 cells/microliter and 52.1% of them were presenting
AIDS. In the study, the mortality rate was reported as 31.2%,
but without a reason was given. The high mortality was
explained by the late diagnosis of patients and the inclusion
of patients to the study before 2000, when treatment options
were more limited. In a study by Erbay et al."® involving 70
patients, it was detected that 28.5% of the patients died, most
of them at the time of first admission, and their CD4 counts
were lower than those who survived. Of 9 cases diagnosed
with TB, 5 have died. Other opportunistic infections reported
were P. jiroveci pneumonia and oral candidiasis. In their
study with 255 patients, Cerci et al.*¥ reported a mortality
rate of 11.4% that was lower than that of other studies.
Concerning the causes of death of 29 patients who have died,
11 patients died of septic shock, 2 patients with pneumonia,
1 patient of acute kidney failure, 1 patient of acute Lliver
failure, 1 patient with tumor lysis syndrome and 1 patient of
non-vehicle traffic accident, while the cause of death of 13
patients could not be determined.

In the study by Oliveira et al.!?, late diagnosis was associated
with high mortality, and one-year survival following an
AIDS-related diagnosis at the time of admission was
reported as 48%. In their study conducted in Bangladesh,
Shahrin et al." detected that a CD4 + T-lymphocyte count of
<200 cells/mm3*was an independent risk factor for mortality.
In the same study, they found that the patients who were
hospitalized within the first 6 months of HIV diagnosis died
more often, which was attributed to the diagnosis at an
advanced stage. Itis therefore necessary to develop screening
programs for risk groups and to extend free-of-charge test
centers for an earlier diagnosis of HIV. Besides, patients who
were diagnosed early and started ART were also found to
be non-compliant with follow-up and treatment. This was
considered related to most patients being men, smoking, use
of alcohol and narcotic drugs, and depression being present
in more than half of the patients.
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Table 1. Causes of mortality in patients

Cause of mortality (number/%)

Opportunistic infection

17 (54.8%)
HIV-related

21 (67.7%)

P. jiroveci pneumonia 5 (16%)

Cerebral toxoplasmosis 3 (9.6%)
Tuberculosis (TB) 7 (22.5%)

Pulmonary and Extrapulmonary TB (4)
Pulmonary TB (3)

Meningitis (2), peritonitis (1),
Meningitis and psoas abscess (1)

Cryptococcal meningitis 2 (6.4%)

13 (41.9%)

AIDS-defining malignancy

Lymphoma 7 (22.5%)
Kaposi's sarcoma 6 (19.3%)
Multiple myeloma 1 (3.2%)

3 (9.6%)

Non-AlDS-defining malignancy

Gastric signet ring cell lymphoma
Prostate carcinoma
Glioma

HIV-associated
9 (29%)

Chronic disease
2 (6.4%)

Heart failure

Cerebrovascular disease

Other infection
4 (12.9%)

Bacterial pneumonia 4 (12.9%)

Other 1 (%3.2) Traffic accident 1 (3.2%)

HIV: Human immunodeficiency virus, AIDS: Acquired immunodeficiency syndrome

It is well-established that ART reduces HIV-related
morbidity and mortality. However, the patient must comply
with the treatment and follow-up to achieve this. Various
studies demonstrated that the patients were lost to follow-
up, admitted at an advanced stage, and that these cases
progressed with high mortality. In a study conducted in
Tanzania, 18% of the patients were lost to follow-up 12
months after starting ART and 36% after 36 months®. In
another review, the average rate of follow-up in Africa was
60% (46-85%) after 2 years. Missing or wrong phone number
or address, switching to another treatment schedule,
financial problems, deterioration, or improvement in health
status were the most common reasons for being lost to
follow-up. Social stigma and drug side effects have been
reported less frequently".

Patient-related factors such as late diagnosis and admission
at advanced-stage, as well as health-related factors
are involved in the death of HIV-positive patients due to
opportunistic infections and/or HIV-defining malignancies.
Health professionals other than Infectious Specialists
treating Diseases are still nervous about treating HIV-
positive patients. This causes failure in interventional
diagnosis and treatment procedures such as lymph node

354

biopsy, stereotactic brain biopsy, bronchoalveolar lavage,
and delays in the specific treatment of patients. In our study,
opportunistic infections, which are included the "HIV-related”
causes, were detected as the most common possible cause of
mortality with a rate of 54.8%. TB is an endemic infection in
our country and is mainly disseminated and extrapulmonary
TB has emerged as the most common possible cause of
mortality. This was followed by pneumocystis pneumonia
(PCP), cerebral toxoplasmosis and cryptococcal meningitis.
Similarly, in a study conducted in Ghana, disseminated TB,
pulmonary TB and TB meningitis were detected as the most
common causes of death®. In a study conducted in Nigeria,
TBwas reported as the most common cause of admission and
33.6% of deaths, and approximately half of the these were
diagnosed with extra-pulmonary TB". In a study conducted
in Burkina Faso, TB was again the leading cause of mortality
alongside with HIV resorption syndrome and anemia®. In
our country, the current picture is similar to that in African
countries. To prevent TB-related deaths, more efforts are
necessary to meticulously investigate latent and active TB
in every patient diagnosed with HIV, and to treat positive
cases. Recently, with the health policies implemented under
the name of “transformation in health", family medicine
and performance system were initiated, and while many
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TB dispensaries are being closed, experienced physicians
working in these units have started to work in other units
for financial reasons. This was considered to negatively
affect TB infections in our country®®. In our study, one of
the opportunistic infections, which are the most probable
cause of mortality in patients, was PCP. In our hospital, the
diagnosis of PCP is often based on clinical complaints of
patients and radiological imaging methods. Unfortunately,
(1—=3)-B-D-glucan test, which is a sensitive and specific test
in the diagnosis of PCP, and bronchoalveolar lavage is not
available. This might have led to a delay in the diagnosis,
albeit partially. In many other developing countries, PCP
remains one of the major causes of mortality despite the
availability of prophylaxis and treatment!3'%2%, This stresses
the need to keep a low threshold value to diagnose PCP and
start treatment early, especially in HIV-positive people with
low CD4 count who need to be hospitalized, where diagnostic
means are limited. Among the "HIV-related" causes, AIDS-
defining malignancies (lymphoma and Kaposi's sarcoma)
were detected as the most common causes of mortality.
In a study conducted in Bangladesh, the presence of
malignancy in patients was associated with mortality, and
AIDS-defining malignancies were most frequent. Developing
surveillance programs for HIV-positive or non-AlIDS-defining
malignancies is essential for early diagnosis and treatment®.
In other studies conducted in our country, malignancies were
often associated with mortality. A publication reporting a
mortality rate of 27.6% from the Cappadocia region reported
that patients died within 6 months of diagnosis, 6 patients
died of opportunistic infections and 1 of adenocarcinoma.
Disseminated candida infection and military TB, carcinoma
and pneumonia were identified in 3 cases whose postmortem
biopsy results were available. In that study, the mortality rate
was 78.6% (11/14) in the patients admitted between 1992 and
1999, compared with 11.4% (5/44) among those admitted
between 2000 and 20092,

Study Limitations

Our study has some limitations. Although the prevalence is
increasing rapidly in our country, the number of HIV-positive
patients is relatively low. The number of patients evaluated
was also low because the study is conducted in a single
center. Because of the retrospective design of the study, the
cause of mortality in patients was classified according to the
most Likely cause. We believe that the results of our study are
significant in terms of providing a local insight into the data
from our country.

Conclusion

Our study showed that the patients who progressed with
mortality were often at advanced stage and admitted
late to the hospital or were not complying with follow-up
and treatment. Most patients had substance abuse and
depression. Deaths were most frequently caused by “HIV-
related” causes such as AIDS-related opportunistic infection
and AIDS-defining malignancies. For an early diagnosis of
HIV/AIDS, more efforts should be made to screen risk groups
and keep diagnosed patients in follow-up and treatment.
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