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Abstract N
Kaposi sarcoma (KS) is an AIDS-defining angioproliferative malignancy associated with high morbidity and mortality. Most KS |
patients in regions with high incidence such as sub-Saharan Africa present late with advanced stage disease. Admitted KS patients
have high mortality rates. Factors associated with mortality of admitted KS patients are poorly defined.

We conducted a retrospective file review to ascertain reasons for admission and identify factors associated with mortality of
admitted HIV-associated (epidemic) KS patients in Zambia. Baseline study variables were collected, and patients were
retrospectively followed from admission to time of discharge or death.

Mortality rate for admitted epidemic KS patients was high at 20%. The most common reasons for admission included advanced
KS disease, severe anemia, respiratory tract infections, and sepsis. The majority (48%) of admitted patients had advanced clinical
stage with visceral involvement on admission. Clinical predictors of mortality on univariate analysis included visceral KS [odds ratio
(OR)=13.74; 95% confidence interval (95% Cl)=1.68-113; P=0.02), fever (OR=26; 95% Cl=4.85-139; P=.001), and sepsis
(OR=35.56; 95% Cl=6.05-209; P=.001). Baseline hemoglobin levels (5.6 vs 8.2 g/dL; P=.001) and baseline platelet counts (63 x
10N9/L vs 205x101N9/L; P=.01) were significantly lower in mortalities vs discharges. Baseline white cell counts were higher in
mortalities vs discharges (13.78x 1019/L vs 5.58x1019/L; P=.01), and HIV-1 viral loads at the time of admission were higher in
mortalities vs discharges (47,607 vs 40copies/pL; P=.02). However, only sepsis (or signs and symptoms of sepsis) were
independently associated with mortality after controlling for confounders.

In conclusion, common reasons for admission of epidemic KS patients include advanced disease, severe anemia, respiratory tract
infections, and signs and symptoms of sepsis. Signs and symptoms of sepsis are independent predictors of mortality in these
patients.

Abbreviations: AIDS = advanced immunodeficiency syndrome, ART = antiretroviral therapy, AUC-ROC = area under curve —
receiver operating characteristic curve, Cl = confidence interval, HIV = human immunodeficiency virus, KICS = Kaposi sarcoma
inflammatory cytokine syndrome, KS = Kaposi sarcoma, KSHV = Kaposi sarcoma associated herpes virus, OR = odds ratio, UTH =
University Teaching Hospital, WHO = World Health Organization.
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1. Introduction

Kaposi sarcoma (KS) is an angioproliferative spindle cell tumor of
endothelial origin.! Tt is caused by the Kaposi sarcoma
herpesvirus (KSHV).[?! KSHV seroprevalence is high in sub-
Saharan Africa, and hence the high prevalence of KS in this
region.®! KS commonly not only affects the skin, but can also
affect other parts of the body, including the gastrointestinal tract,
respiratory tract, lymph nodes, and conjunctiva of the eyes.!"!

There are 4 main subtypes of KS. These include classic,
endemic, iatrogenic, and epidemic KS.*! Classic KS mainly
affects elderly men of Eastern European descent. Endemic KS,
also known as African cutaneous KS, is more common in sub-
Saharan Africa among HIV-seronegative individuals. latrogenic
KS mainly affects patients on immunosuppressive drugs such as
those undergoing organ transplants. Epidemic or AIDS-Associ-
ated KS is seen in HIV-infected individuals, is a WHO HIV stage
4 disease, is the most common type of KS worldwide, and has a
rapidly progressive disease course.'!

The introduction of antiretroviral therapy (ART) has led to a
reduced incidence and improved survival of epidemic KS
globally.’' However, despite combination antiretroviral therapy,
epidemic KS is still highly prevalent with high mortality rates
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world-wide, and especially in sub-Saharan Africa.!®! Between
2008 and 2013, the University Teaching Hospital (UTH) in
Zambia recorded at least 726 incident KS cases, majority of
which were HIV-associated.!”!

Unlike other forms of KS, AIDS-associated KS has a rapidly
progressing disease course, and may disseminate in a short period
of time to involve the viscera, including lungs and gastrointestinal
tract. ¥ About 10% to 20% of patients present with advanced
disseminated disease and/or complications such as anemia, and
are admitted to the inpatient medical wards. Several factors
including stage of KS at presentation, ART status, and CD4
counts have been reported to predict outcomes of KS patients.!*!
In addition, recurrence rates of chemotherapy-treated epidemic
KS patients are high.[®!

KS remains one of the most common AIDS-related malignan-
cies in Zambia, with numerous admissions to our hospitals. KS
patients make up about 70% of all dermatological admissions at
UTH. There is paucity of data regarding the factors affecting
outcomes of admitted epidemic KS patients. Most previous
studies have focused on outcomes of epidemic KS in general, and
not specifically on the admitted population of epidemic KS
patients. Therefore, this study aimed at determining reasons for
admission, and identifying clinical and laboratory parameters
that predict mortality or discharge of admitted epidemic KS
patients.

2. Methods

A retrospective file review of a series of HIV-associated/epidemic
KS patients admitted in the period from April 2019 to November
2019 was carried out. We reviewed medical records of adult
epidemic KS patients aged 18 years and older, who were admitted
to the medical wards of the Adult hospital of the University
Teaching Hospitals (UTH) in Lusaka, Zambia.

We used printed data collection forms to obtain information
from patient files. The information was later entered into an excel
spreadsheet and then exported to STATA for analysis. The
clinical and sociodemographic information collected included
age, gender, previous hospital admissions, smoking, alcohol use,
ART status, adherence to ART, duration on ART, other
comorbidities (e.g., tuberculosis, sepsis, diabetes, hypertension,
hepatitis B), duration of KS, KS clinical stage, history of receiving
chemotherapy, fever, palor, jaundice, weight loss, treatment
given during admission (chemotherapy, blood transfusion,
oxygen, antibiotics, ART). We also collected laboratory
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parameters, including full blood count, liver function test, renal
function test, HIV viral loads, CD4 counts, and histopathology
staging.

The main objective of the study was to identify reasons for
admission and factors associated with outcomes (discharge or
mortality) of admitted adult epidemic KS patients at UTH. Ethical
approvals for a waiver of consent were obtained from the
University of Zambia Biomedical Research Ethics Committee, and
the National Health Research Authority. Obtaining informed
consent from the actual participants was not possible, as this was a
retrospective study and study participants were not available to
give consent, as they were either discharged or had died.

All data were analyzed using STATA version 15 (StataCorp,
TX). Baseline characteristics were analyzed using summary and
descriptive statistics. Continuous variables are presented as median
and interquartile range, while dichotomous or categorical
variables are presented as percentages. The Mann—Whitney test
was used for group comparisons of continuous variables.
Univariate logistic regression was used to determine the association
between the dichotomous outcome and the categorical and
continuous predictors. Multivariate logistic regression was used
to control for confounders. Predictors with P values<.25 on
univariate logistic regression and predictors known to be
associated with the outcome regardless of P values, were included
on the multivariate logistic regression model. Among the highly
correlated variables, only one was included in the multivariable
model. The prediction of our model for outcome was determined
by the AUC-ROC curve. The Hosmer-Lameshow goodness of fit
test was used to determine how well our model fit the data. We also
used the logistic regression model to test for interactions between
variables that may possibly modify the observed effect.

3. Results

We collected and analyzed information of 54 epidemic KS
patients admitted in the period from April 2019 to April 2020.
Among these, 43 (80%) were discharged, while 11 (20%) were
mortalities. Baseline characteristics of the study participants, by
outcome, are summarized in Table 1.

The most common reason for admission for discharged
patients was advanced/disseminated KS followed by severe
anemia, and the most common reason for admission for
individuals who died was severe anemia followed by sepsis
(Fig. 1). Other reasons for admission in all the patients included
respiratory tract infections, acute gastroenteritis, upper gastroin-

Baseline characteristics of admitted KS patients by outcome.

Discharged (N=43)

Mortalities (N=11) All patients (N=54)

Median age in yr [IQR] 33 [27-42]
Males (%) 63
Baseline ART status (%) 93

ART duration in d [IQR] 300 [90-1440]

Duration of KS symptoms in d [IQR] 120 [77-360]
Smoking status (%) 26
Alcohol (%) 42
Compliance to ART (%) 79
CD4 count, cells/pL 174
HIV viral load, copies/mL 60
Advanced histology staging (%) 18.6

28 [20-55] 32.5 [26-42]
73 65
91 93
255 [90-360] 300 [90-1080]
120 [60-180] 120 [77-240]
9 22
18 37
55 74
130 162
47607 599
455 64

ART =antiretroviral therapy, IQR=interquartile range.
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Figure 1. Admission diagnoses by outcome. Advanced KS and severe anemia were the most common admission diagnoses among the patients who were
discharged. Severe anemia and sepsis were the most common admission diagnoses among the patients who died in the hospital. GI=gastrointestinal, RTl=

respiratory tract infections.

testinal bleeding, upper airway obstruction, dysphagia, hyper-
tension, deep vein thrombosis, wet gangrene, and generalized
lymphadenopathy.

KS clinical staging at presentation was different between the
discharged patients and mortalities. Among the discharged
patients, 14% presented with localized cutaneous KS, 49% had
disseminated cutaneous KS, while 37% had advanced KS
(cutaneous along with visceral KS). Among the mortalities,
9% had disseminated cutaneous disease on admission, while
91% had advanced KS.

On univariate logistic regression, the factors significantly
associated with mortality included history of previous hospital
admissions, presence of visceral KS, fever, and an admission
diagnosis of sepsis. In addition, hospital interventions including
oxygen therapy, intravenous antibiotics, and blood transfusion
were significantly associated with mortality (Table 2).

We also collected and compared results of routine laboratory
tests done on admission. Individuals who died had statistically
significantly low hemoglobin levels and low platelet counts as
compared to individuals who were discharged. Those who died
also had statistically significantly high white blood cell counts
and median HIV viral load as compared to those who were
discharged (Table 3).

We built a multivariate logistic regression model with variables
that were statistically significant on univariate logistic regression
and the laboratory parameters that were significantly associated
with the outcome on univariate analysis. After adjusting for age,
gender, hemoglobin levels, platelet count, and creatinine, sepsis
remained a significant independent predictor of mortality
(Table 4). The multivariable logistic regression model was a
good predictor of mortality with an area under the curve of 0.98.
The model was also a good fit according to the Hosmer—
Lameshow goodness of fit test (P=.96). In addition, there was no
multicollinearity of the variables in the model, with a mean
variance inflation factor of 1.36 (highest=1.57, lowest=1.13).

Testing for interactions between sepsis and intravenous
antibiotics (P=.30), and between blood transfusion and anemia
(P=.69) were not statistically significant.

4. Discussion

This study evaluated the factors associated with mortality of
admitted adult epidemic KS patients at UTH, in Zambia. Twenty
percent of all our admitted KS patients during the study period

Univariate logistic regression analysis for clinical predictors of
mortality.

Variable 0dds ratio [95% conf. interval] P
Male 1.58 0.37-6.83 .54
Age 1.00 0.96-1.06 74
ART treatment duration 0.99 0.99-1.00 .63
KS duration 0.99 0.99-1.00 A7
Previous hospital Admission 216 0.52-9.03 .29
Smoking 0.29 0.03-2.54 .26
Alcohol 0.31 0.06-1.60 16
History of tuberculosis 518 0.99-27 .05
ART status on admission 0.75 0.07-8.00 .81
ART compliance 0.32 0.08-1.28 1
History of chemotherapy 1.73 0.45-6.64 43
Visceral KS 13.74 1.68-113 .02
On second-line ART 1.33 0.13-14 .81
Fever 26 4.85-139 .001
Sepsis 35.56 6.05-209 .001
Blood transfusion 15 1.35-98 .025
Chemotherapy during admission 0.52 0.13-2.01 .34
Oxygen 51.43 5.65-468 .001
|V antibiotics during admission 20.27 4-103 .001
ART commenced on admission 1.05 0.28-3.98 94

ART =antiretroviral therapy, IV=intravenous.
The bold values represent statistically significant p values <0.05
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Table 3

Association between laboratory parameters and outcomes.

Variable Discharge (N=33) Mortality (N=11) P
Hemoglobin [IQR] 8.2¢/dL [6.8-10.4] 5.6¢/dL [4.7-6.3] .001
Platelet count [IQR] 205 x 10N9/L [117-392] 63 x 10N9/L [28—163] .01
White cell count [IQR] 5.58 x 10N9/L [4.5-7.9] 13.78 x 10N9/L [6.14-16.5] .01
Creatinine [IQR] 66.5mmol/L [54.2-89.3] 146 mmol/L [56.6—-309) .04
CD4 count [IQR] 174 cells/pL [72-344] 130cells/pL [54-158] .23
HIV-1 viral load [IQR] 60 copies/p.L [ND-6490] 47,607 copies/p.L [3436-769,669] .02

IQR = interquartile range; ND =nondetectable.
The bold values represent statistically significant p values <0.05

died in the hospital. This is similar to a prospective 10-year study
conducted in our neighboring country, Tanzania, where a
mortality of 24.2% was reported.””) However, the Tanzanian
study included all KS patients regardless of hospital admission
status.

Common reasons for admission among patients who were
eventually discharged included disseminated/advanced KS and
severe anemia, whereas the most common reasons for patients
who eventually died were severe anemia and sepsis. Advanced
HIV disease is in itself a risk factor for developing anemia and/or
sepsis."!! In addition, KS has been previously reported to be
associated with severe anemia."! It is therefore not surprising
that anemia and sepsis were among the most common reasons for
admission.

Late KS presentation with advanced disease on admission was
a common feature in both the discharged patients and in those
who died. However, those who died had a higher proportion of
individuals with advanced disease than those who were
discharged. This is similar to a study conducted in another
sub-Saharan African country where a majority (69%) of AIDS-
associated KS patients presented with advanced disease and had
high mortality rates.!'3! These findings suggest that presentation
of KS in the early clinical stages are likely to improve outcomes.

Clinical predictors of mortality on univariate logistic regres-
sion included visceral KS, fever, and sepsis. Advanced KS presents
as multiple disseminated KS lesions with or without massive
lymphedema and often accompanied with visceral involvement.
When KS involves the viscera, commonly lungs and gastrointes-
tinal tract, patients often have systemic life-threatening compli-
cations requiring admission and intensive care. Hence, the
prognosis for advanced KS is usually poor."3! Fever is a common
sign of sepsis; thus, most of our patients who were diagnosed with
sepsis also had fever.

Medical interventions, including blood transfusion, oxygen,
and intravenous antibiotics, were also associated with death on
univariate logistic regression. As most of the patients who died
were very ill, with advanced KS disease on admission, they were

Multivariate logistic regression for predictors of mortality.

Variable 0dds ratio [95% conf. interval] P
Age 0.94 0.82-1.08 39
Male 1.1 0.04-34.81 .95
Hemoglobin 0.25 0.05-1.21 .09
Sepsis 112.5 1.72-7373 .03
Platelet count 0.99 0.96-1.00 16
Creatinine 1.02 0.99-1.04 .08

more likely to be commenced on these medical interventions.
Therefore, these treatments were only predictors of mortality in
the sense that they were likely to be initiated in very ill KS patients
who had advanced disease.

Several laboratory parameters, including low hemoglobin, low
platelets, high white cell counts, and high HIV-1 viral loads, were
also significantly associated with mortality. Anemia is a risk
factor for HIV infection, and has previously been associated with
shorter survival in HIV-infected patients.['*! The severe anemia in
the individuals who died may be a result of the more advanced
HIV disease and advanced KS. Thrombocytopenia has previously
been reported in KS patients and supposedly results from platelet
sequestration in the abnormal KS tumor vessels.['>1¢! Therefore,
advanced disease with numerous KS lesions possibly explains
why individuals who died had lower platelet counts. At the time
of admission, patients who eventually died also had higher white
cell counts above the upper limit of normal. Our findings are
consistent with previous studies that have reported high white cell
and neutrophil counts to be associated with a poor prognosis in
the form of death or KS disease progression.!'”"'8! Higher white
cell counts may reflect a higher degree of chronic inflammation or
may be a sign of sepsis in individuals who died. HIV viral load
was 500-fold higher at baseline in individuals who eventually
died than individuals who were discharged. HIV viral load is a
marker of HIV disease control."™! In addition, poor control of
HIV infection predisposes to KS development and progres-
sion.*®! In our study cohort, individuals who died had a history
of poor compliance to ART compared to those who were
discharged from hospital. This may have contributed to the
advanced disease presentation, high HIV viral load, and poor
outcome. However, CD4 counts were not predictive of mortality.

After controlling for other predictors of mortality, only sepsis
(or signs and symptoms of sepsis) was independently associated
with mortality. Sepsis is common in immunosuppressed HIV
patients. It has been previously identified as a major cause of
admission and mortality in HIV patients.*!! Unfortunately,
blood cultures were not done to confirm the diagnosis of sepsis in
our patients due to unavailability of resources. It is possible that
the signs and symptoms of sepsis were due to a phenomenon
called Kaposi sarcoma inflammatory cytokine response (KICS).
KICS is common in severely ill KS patients, mimics severe sepsis,
is associated with high Interleukin 6 (IL-6) production, associated
with high KSHYV viral loads, and is also associated with a high
mortality rate.?*”** It is more probable that our patients had
KICS and not sepsis. This is because empirical intravenous broad-
spectrum antibiotics that are known to be effective in septic HIV
individuals in our setting were administered in our patients with
signs of sepsis; however, these antibiotics had no effect and even
seemed to be associated with poor outcomes. Furthermore, there
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was no interaction between treatment with intravenous anti-
biotics and a diagnosis of sepsis. Prospective cohort studies and
more extensive laboratory testing need to be conducted to
address this issue.

5. Study limitations

We could not definitely differentiate sepsis vs KICS because blood
cultures, KSHV viral loads, and IL-6 levels were not assessed
during admission. A prospective cohort study would be required
to definitively address this. In addition, the sample size was not
powered enough to determine statistical differences in marginally
significant variables including hemoglobin levels and creatinine
on multivariate regression.

6. Conclusion

Advanced disease with visceral involvement, severe anemia, and
symptoms and signs of sepsis were among the most common
reasons for admission of epidemic KS patients. Several factors,
including advanced KS clinical stage, sepsis, low hemoglobin, low
platelet count, high white cell count, and high HIV viral load,
were associated with mortality. However, only signs and
symptoms of sepsis were independent predictors of mortality
for admitted KS patients.
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