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ABSTRACT 

Incidence of Abscess and Predictors of Time to Abscess among Individuals in HIV 

Discordant Relationships in Zambia 

By Nekabari Sigalo 

 

Background: Dermatologic manifestations are very common among individuals with 

HIV. An abscess is a pus-filled sack that can occur anywhere in the body, which is 

usually caused by bacterial infection. Abscesses can also occur in otherwise healthy 

individuals and among people of all ages. We develop a predictive model of time to 

abscess among HIV-negative and HIV-positive individuals in Zambia. 

Methods: We analyzed data from a longitudinal cohort from the Zambia Emory HIV 

Research Project (ZEHRP) in Lusaka. Abscess incidence and significant differences 

between incidence of abscess for each abscess among HIV-positive and HIV-negative 

individuals was assessed with Mid-p exact tests. We assessed bivariate associations 

between covariates and time to abscess, stratified by abscess type and HIV status. We 

performed a repeated outcomes survival analysis to assess multivariate associations 

between covariates and time to abscess, stratified by abscess type and HIV status. The 

final model was determined using backward selection. 

Results: Since HIV status modified the association of the exposures with the outcomes of 

interest, the 5038 participants were divided into two groups: HIV positive and HIV 

negative. There was no significant difference in abscess incidence (by abscess type) 

between HIV-positive and HIV-negative individuals. Among HIV positive individuals, 

66% of deep tissue, furuncle, or skin abscesses were treated by a clinician. Among HIV 

negative individuals, 74% of abscesses were treated by a clinician. Bivariate and 

multivariable Cox regression models showed that among HIV positive individuals, a per 

year increase in age, per unit increase in sedimentation rate, being a male, and HIV stage 

2, 3, or 4 (versus HIV stage 1) were associated with increased incidence of abscess. 

Among HIV negative individuals, being a male was associated with increased incidence 

of abscess. 

Conclusion: Age, sedimentation rate, gender, and HIV stage can be used to predict risk 

of abscess among HIV-positive individuals. Only gender was predictive among HIV-

negative individuals. Further studies examining other risk factors of abscess, such as co-

infections, environmental stressors, and other factors that were not measured in this 

analysis are needed. 
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Background  

Dermatologic manifestations have been known to affect more than 90% of 

individuals infected with Human Immunodeficiency Virus (HIV) (1). Abscesses often 

affect individuals infected with HIV, but this skin manifestation also occurs in otherwise 

healthy individuals and among people of all ages (2, 3). An abscess is a pus-filled sack 

that can occur anywhere in the body, which is usually caused by Staphylococcus aureus 

(4). The body’s immune response to an infection causes this inflammation, as white 

blood cells begin to accumulate within the infected tissue (4).While most abscesses are 

easily detected and treated, some abscesses that occur deep within the body can lead to 

life-threatening complications, such as organ damage (4). 

Relevant findings on abscess burden in Sub-Saharan Africa are extremely limited. 

However, studies have shown that abscesses make up a great deal of the number of 

emergency room visits in the United States each year (5). In fact, in 2005 approximately 

3 million emergency room visits in the United States were attributed to some type of 

abscess (6). The most common cause of abscesses in emergency room patients in the 

United States is methicillin-resistant Staphylococcus aureus (MRSA), a highly infectious 

strain of bacteria (6). 

Whether infectious or non-infectious, these skin manifestations are a key indicator 

of the weakening of the immune system and recurring abscesses in an otherwise healthy 

individual may indicate something more serious (2). Skin manifestations, like abscess, 

are extremely common among individuals with HIV (7). Data from a previous study on a 

cohort of HIV discordant couples from the Zambia Emory HIV Research Project 

(ZEHRP) (8) in Lusaka showed that the prevalence of abscesses, categorized as 
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furuncles, deep tissue abscess, or skin abscess, were significantly higher among HIV 

positive participants compared to HIV negative participants.  

The abscesses described in this study include furuncle, deep tissue, and skin 

abscess. A furuncle, also known as a boil, is an infection of hair follicles and nearby skin 

tissue(9). As the hair follicles within the infected region undergo further damage, the 

infection progresses; affecting nearby tissues (9). While a furuncle can occur anywhere 

on the body, this infection typically arises in the buttocks, thigh, face, armpit, or neck (9). 

Skin abscess occurs when pus collects on the skin as a result of an infection (3). 

This type of abscess is superficial, and can occur anywhere on the body (3). Skin 

abscesses may occur as the result of an injury, bacterial infection, folliculitis, or boil, 

among people of all ages (3). This type of infection can potentially spread through the 

blood, to other parts of the body (3). 

Unlike superficial abscesses, such as furuncles and skin abscesses, deep tissue 

abscesses form close to mucosal sites which are rich in bacteria (10). These bacteria 

cause a fluid-filled inflammatory capsule to form within the tissue, as a result of the 

immune system’s response to the infection (10). Since these are subcutaneous infections, 

deep tissue abscesses cannot be treated or drained topically (10). 

Dermatologic complications and other skin manifestations can serve as clinical 

indicators of illnesses that compromise the immune system. Research has shown that as 

CD4 cell count depletes, patients are more likely to experience recurrent skin 

manifestations (11). Some researchers actually consider certain skin conditions in HIV-

infected individuals to be an indicator of AIDS progression (1).  
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Several studies have examined the association between dermatologic 

complications and HIV, citing immunodeficiency progression as the key factor in patients 

who present with these skin problems (1). Some of the most commonly reported skin 

manifestations in HIV infected individuals include herpes zoster, herpes simplex, 

dermatophytosis, scabies, and skin boils, also known as abscesses (1). Although the 

association between these skin manifestations and HIV is known, the predictors of 

abscess among HIV positive versus negative persons have not been well defined. Factors 

such as age, sex, sedimentation rate, and other infections, such as tuberculosis, may 

possibly serve as predictors of abscess incidence in HIV infected individuals. 

Examination of the predictors of abscess is an important objective in this study to 

inform targeted abscess prevention, identification, and treatment efforts among all 

persons, whether HIV positive or negative (8). As patients continue to present with skin 

manifestations, whether infectious or non-infectious, dermatologic examination is 

becoming increasingly important in HIV detection and identifying AIDS progression 

(12). Additionally, a deeper understanding of these predictors would prove beneficial in 

clinical settings because once a patient not known to be HIV positive presents with a 

predictor of abscess in HIV positive persons, clinicians can be prompted to recommend 

HIV testing (8).  

Early detection of HIV is extremely beneficial to the patient and may improve the 

overall quality of life. Additionally, if HIV testing is done early enough, the patient may 

receive early treatment and possibly prevent future abscesses that would have occurred 

had the patient not started antiretroviral treatment (8). Examining the predictors of 
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abscesses among HIV discordant pairs can prove beneficial in prevention programs that 

stress the benefits of couples testing and counseling. 

To address the gaps in literature, herein we report the incidence of abscess and 

results of a model which predicts time to abscess among HIV-negative and HIV-positive 

individuals in Zambia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 
 

Methods 

Ethics 

This study was approved by the Office for Human Research Protections-

registered Institutional Review Boards at Emory University and the University of 

Zambia. Written informed consent was obtained from all participating couples. 

Study design and participants 

A longitudinal cohort of married or cohabiting discordant (one partner HIV 

positive, one partner HIV negative) couples were recruited from a couples’ HIV 

counseling and testing service offered by the Zambia Emory HIV Research Project 

(ZEHRP) in Lusaka and followed prospectively. CVCT promotions and services,  

including community-based promotions, pre-HIV test group counseling, rapid HIV 

testing, and post-HIV test couples counseling, have been described previously (13-17). 

Participants included in this analysis were enrolled and followed from 1994 to 2012, and 

couples were seen at quarterly visits with lab and medical data collection, including 

physical examinations and risk reduction counseling. Couples were censored if either 

partner died, the couple separated, the HIV-positive partner started antiretroviral 

treatment (ART), or either partner was lost to follow-up. Because they are discordant 

couples, the individuals were split equally between HIV positive at baseline and HIV 

negative at baseline. All individuals included in this analysis had at least one follow-up 

visit. 
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Exposures of interest 

 Exposures of interest captured at baseline were participant age, gender, year of 

enrollment, monthly household income, and clinical stage of HIV if they were positive. 

The latter variable used WHO clinical staging guidelines (18) with some modifications 

(using body mass index instead of weight loss, classifying all cases of tuberculosis as 

clinical stage 4) (19). Time-varying measures of erythrocyte sedimentation rate (ESR) 

were collected for all individuals at quarterly follow-up visit. 

Outcome of interest 

A skin examination was performed for each participant at the clinic. The location 

and categorization of the abscesses were recorded on a reporting form. Abscesses were 

categorized as deep tissue, furuncles, or skin abscesses. Diagnoses were based on clinical 

appearance and/or self-reporting, and more severe abscesses were treated at the clinic. 

Multiple abscesses of different types could occur in a given individual – thus, abscess is 

considered a repeated outcome. 

Data Analysis  

All statistical analyses were performed with SAS, version 9.4 (Cary, NC).  

Abscess incidence. Incidence of abscess was calculated as the number of incident 

abscesses occurring during follow-up per person-year (PY) of follow-up. PYs of follow-

up were calculated from enrollment until either an outcome of interest occurred or the 

couple was censored. Incidence rates (reported per 10,000 PY) were calculated for all 

abscesses and individually by abscess type (deep tissue, furuncle, skin) stratified by the 

HIV status of the individual. Significant differences between incidence of abscess 

between HIV-positive and HIV-negative persons for each abscess type was assessed with 
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Mid-p exact tests. Confidence intervals were calculated using Byar’s Method. The 

proportion of study intervals with abscess, classified as treated or self-reported, stratified 

by abscess type were also compared for positive versus negative individuals using Mid-p 

exact tests. 

 

Description of exposures of interest. Age, gender, ESR, year of enrollment, 

clinical HIV stage, and monthly household income were described using counts and 

percentages (for categorical variables) or means and standard deviations (for continuous 

variables) stratified by whether a person experienced an abscess during follow-up or not. 

These descriptive statistics are reported separately for HIV-positive and HIV-negative 

individuals.  

 

Unadjusted and multivariate analyses. Andersen-Gill models using a counting process 

approach with robust estimation accounting for our repeated abscess outcomes and for 

the correlation of observations for a given individual over time (20) were used to 

determine the association between exposures of interest and time to any and each type of 

abscess. HIV status was assessed as a potential modifier of the exposures of interest, and 

results are presented stratified by HIV status.  

Multivariate repeated outcomes survival analysis was then performed to 

determine the factors that were independently associated with the outcomes of interest. 

Multivariate models were built using backward selection, and model variables were 

assessed for multi-collinearity (using condition index cutoffs of >30 and variance 

decomposition proportion cutoffs of >0.5). The proportional hazards assumption was 

confirmed for time-independent variables via graphical methods and statistical tests. 
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Crude hazards ratios (cHRs) and adjusted hazards ratios (aHRs) are presented for 

univariate and multivariate associations, respectively.  
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Results 

Study Participant Characteristics 

Since HIV status modified the association of the exposures with the outcomes of 

interest, the 5038 participants included in this analysis were divided into two groups: HIV 

positive and HIV negative. 

Incidence rates per 104 person-years showed no significant differences between 

HIV positive and HIV negative individuals for any abscess (p=0.6981), deep tissue 

abscess (p=0.4517), furuncle (p=.6024), and skin abscess (p=0.5496) [Table 1]. 

Among HIV positive individuals, 66% of any abscess incidence (deep tissue, 

furuncle, or skin) were treated by a clinician. Among HIV negative individuals, 74% of 

any abscess incidence (deep tissue, furuncle, or skin) were treated by a clinician. The 

proportion of any abscess responses (yes, treated; yes, self-reported but not treated; and 

no abscess) were significantly different for HIV positive and HIV negative participants 

[Table 2]. 

 Among HIV positive participants with any abscess present during follow-up, the 

mean age of participants was 33 years; the mean erythrocyte sedimentation rate was 

71.87 mm/hour; mean monthly family income was 61 USD; 54% were male; and more 

than 50% had at least Stage 3 (symptomatic infection) or Stage 4 HIV infection 

(progression from HIV to AIDS). Among HIV positive participants without any abscess 

during follow-up, the mean age was 31 years; the mean erythrocyte sedimentation rate 

was 64.76 mm/hour; mean monthly family income was 67 USD; 42% were male; and 

42% had at least Stage 3 or Stage 4 HIV infection. Sedimentation rate (p<0.0001), gender 
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(p=0.0003), HIV stage (p<0.0001), and family income (p<0.0001) differed significantly 

between HIV-positive individuals with and without any abscess.  

Among HIV negative participants with any abscess during follow-up, the mean 

age of participants was 31 years; the mean erythrocyte sedimentation rate was 60.51 

mm/hour; mean monthly family income was 61 USD; and 49% were male. Among HIV 

negative participants without any abscess during follow-up, the mean age was 32 years; 

the mean erythrocyte sedimentation rate was 54.46 mm/hour; mean monthly family 

income was 69 USD; and 52% were male. Year of enrollment (p=0.0131) and family 

income (p<0.0001) differed significantly between HIV-negative individuals with and 

without any abscess [Table 3]. 

Bivariate Analyses 

 Among HIV positive participants, factors independently associated with increased 

incidence of any abscess, deep tissue, furuncle, and skin abscess were age (per year 

increase), sedimentation rate (per unit increase), being a male, and HIV stage 2 

(asymptomatic HIV infection), 3 (symptomatic HIV infection) or 4 (AIDS progression)  

versus HIV stage 1 (primary HIV infection). Year of enrollment from 1995-1998 versus 

year of enrollment from 1999-2002 and 2003-2006 was associated with increased 

incidence of any abscess and furuncle abscess. 

Among HIV negative participants, the only factor independently associated with 

increased incidence of any abscess, furuncle abscess, and skin abscess was being a male 

[Table 4].  
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Multivariate analyses 

In multivariable analyses [Table 5], factors associated with increased rates of any 

abscess, deep tissue, furuncle, and skin abscess among HIV positive individuals were age 

(per year increase), sedimentation rate (per unit increase), being a male, and HIV stage 2 

(asymptomatic HIV infection), 3 (symptomatic HIV infection) or 4 (AIDS progression)  

versus HIV stage 1 (primary HIV infection). Year of enrollment from 1995-1998 versus 

year of enrollment from 1999-2002 and 2003-2006 was associated with increased 

incidence of any abscess, skin abscess, and furuncle abscess. Income (per USD increase) 

was associated with increased incidence of skin abscess. 

Among HIV negative participants, the only factor independently associated with 

increased incidence of any abscess, furuncle abscess, and skin abscess was being a male. 
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Discussion 

These data suggest that the incidence rates for any abscess (furuncle, deep tissue, 

or skin abscess) are not significantly different between HIV positive and HIV negative 

individuals. However, bivariate and multivariate models showed significant associations 

between certain variables of interest among HIV positive individuals but not HIV 

negative individuals.  

 A per year increase in age was associated with incidence of any abscess, deep 

tissue abscess, and furuncle abscess in HIV positive individuals. This finding suggests 

that as an individual ages, their body is slower to respond to opportunistic agents, which 

increases the risk of sickness or infection (21).  

A per unit increase in sedimentation rate was significantly associated with 

increased abscess incidence among HIV positive individuals. Sedimentation rate is a 

measure of inflammation in the body, which is examined by the speed of erythrocytes 

falling in a tube (22). As expected, mean sedimentation rate was significantly higher 

among individuals with an abscess present during follow-up compared to those with no 

abscess during follow-up, regardless of HIV status. This finding suggests that a high or 

abnormal sedimentation rate is an indication of an autoimmune disorder or infection. 

Sex was significantly associated with higher incidence of abscess in both HIV 

positive and HIV negative individuals. More specifically, being a female appears to be a 

protective factor against abscess incidence, regardless of abscess type (deep tissue, 

furuncle, or skin). The adjusted hazard ratio suggests that HIV positive men have 1.5 



13 
 

times the chance of getting any abscess compared to HIV positive women. HIV negative 

men have 1.6 times the chance of getting any abscess compared to HIV negative women. 

HIV stage was also significantly associated with higher incidence of abscess in 

HIV positive individuals. More specifically, participants with HIV stage 2, 3 or 4 had a 

higher incidence of abscess compared to participants with stage 1 infection. This finding 

suggests that as immunosuppression progresses, an individual is more vulnerable to 

opportunistic infections, such as abscess. 

Limitations 

This study had several limitations. These data were collected from HIV-

discordant pairs in the capital city of Zambia, so these findings may not be generalizable 

to a very different population. Additionally, allowing self-reporting of abscesses by study 

participants to be included in the case definition could possibly have led to 

misclassification of cases. We do not have consistent individual data on potentially 

important clinical variables, such as CD4 cell count, which could be associated with 

incidence of abscess, and thus could not examine the independent effects on abscess 

incidence among study participants. Lastly, being that this was a cohort study, bias may 

be introduced as a result of loss to follow-up. 

Significance and Conclusions 

Based on these findings, abscess prevention, identification, and treatment efforts 

in the clinical setting can be better addressed among all persons, whether HIV positive or 

negative. If an individual presents with any of the predictors of abscess as determined in 

this study, the clinician can be prompted to test for abscess in the early stages of 
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development or initiate preventative measures so abscess does not develop, particularly in 

HIV positive individuals. For example, if a patient is found to have one of the predictors 

of abscess found in this study, such as elevated or abnormal sedimentation rate, is an 

older individual, is male, and has late-stage HIV, the clinician may be prompted to 

initiate preventive measures or identify abscess formation and treat early-on. Treating an 

abscess in its early stages decreases the number of serious abscess cases. Additionally, 

identifying an abscess (or risk for developing abscess) early-on can reduce the burden 

and morbidity associated with HIV infection. 

As previously stated, this study found a number of factors that were associated 

with incidence of abscess in HIV positive individuals but not HIV negative individuals. 

Age, sex (being a male) and elevated sedimentation rate were associated with abscess in 

HIV positive individuals, but only sex was associated with incidence of abscess in HIV 

negative individuals. In a clinical setting, once a patient not known to be HIV positive 

presents with an abscess in addition to one of these predictors of abscess in HIV positive 

persons,  clinicians can be prompted to recommend HIV testing (8) because they now 

know that these factors are predictors of abscess among HIV positive persons. 

Other risk factors of abscess, such as co-infections, environmental stressors, and 

other factors that were not measured in this analysis warrant further study. 
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Table 4a. Univariate associations between covariates and time to abscess, HIV-Positive. 
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