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Introduction: In Botswana, the prevalence of HIV-infection is high (20.1%). Literature on characteristics of ap-
pendicitis in a high HIV-infection prevalence is limited.

Method: A retrospective medical records review was conducted in patients admitted with a diagnosis of appen-
dicitis and known HIV-infection status to adult surgical wards at Princess Marina Hospital from 2013 to 2019.
Patients’ demographics, clinical characteristics, laboratory data, management and outcomes were analysed.
Results: A total of 601 appendicitis patients with known HIV-infection status were identified. Males contributed
51.9%. The overall median age was 29-year: 25-year for HIV-negative patients (HIV-NP) and 36-year for HIV-
positive patients. HIV-NP had significantly higher rate of WBC count >10,000/uL, p=0.034. Appendectomy was
performed in 92.8% of the cases. Non-operative treatment failure rate in one year was 35.4%. A total of 58
complications were recorded including 20 surgical site infections (SSIs) and one mortality in HIV-NP and 11
SSIs and six mortalities in HIV-positive patients (HIV-PP). HIV-PP had significantly higher mortality than HIV-
NP, p=0.010. The overall hospital stay between operated and non-operated patients, p=0.996 and hospital stay
between HIV-NP and HIV-PP were not different, p=0.223. Female patients had a significantly higher normal
appendix and chronic appendicitis rates than males, p=0.032 and p=0.018 respectively. Complex appendicitis
was associated with longer pre-hospital symptom duration, p=0.008 and longer hospital stay, p= 0.001, but it
was not related to mortality, p=1.000. Among operated HIV-PP, patients with CD4 count <200 had a significantly
higher mortality rate than those with >200, p=0.043.

Conclusion: In Botswana, the prevalence of HIV-infection in patients with appendicitis was higher than the rate
in the general population. HIV-infection and low CD4 count had an adverse effect on the mortality of patients
with appendicitis. The higher HIV-infection rate in appendicitis patients and the impact of antiretroviral drug
and viral-load on the outcomes in HIV-PP worth investigating.

Introduction

Appendicitis is one of the most common abdominal emergencies
[1,2]. A lifetime risk of developing appendicitis is about 7-8% [1,3-5];
highest in South Korea (16%) and lowest in Africa (1.8%) [1]. Appen-
dicitis is more common in males [1,3]. The peak incidence of appendici-
tis is in the second and third decade of life [1,3]. A higher median age is
reported in HIV-positive patients (HIV-PP) [6]. The full range of causes
of appendicitis is not known; luminal obstruction, genetic factors, en-
vironmental influences, and infections are among the factors described
[1,2,4].

Clinical assessment remains the cornerstone of the diagnosis of ap-
pendicitis [1], though an accurate diagnosis is a challenge. In patients
with equivocal signs, interval clinical re-evaluation increases the di-
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agnostic accuracy without increasing the risk of perforation [1]. HIV-
associated opportunistic infections that may directly affect appendix and
immune reconstitution inflammatory syndrome associated with initia-
tion of antiretroviral drugs further confound the differential diagnosis
in HIV-PP [7]. The clinical course of appendicitis might be self-limiting
or responds to antibiotics treatment or gets complicated and requires
operative intervention [1]. In addition to assisting in the diagnosis of
appendicitis, ultrasound and CT-scan may identify alternative diagnoses
including malignancy in older patients and pelvic/ovarian pathologies
in females [1].

Appendicitis has a different disease profile in low- and middle- in-
come countries (LMICs); it is associated with a late presentation, signif-
icant morbidity, and a high constraint to the health care system [2,8]. A
significantly higher rate of complicated appendicitis was reported dur-
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ing COVID-19 pandemic which may be related to limited access to health
facilities and fears generated by the novel virus which could indicate
a late presentation or delayed care. This increased in complex appen-
dicitis was not translated to prolonged hospital stay [9]. Still others
found absence of difference in the rate of complex appendicitis in pre-
and during COVID-19 pandemic; however, they found increase rate of
non-operative management [11]. Significant morbidity and mortality
including longer hospital stay and complex appendicitis were reported
in HIV-PP, where the HIV-infection prevalence was reported to range
from 6.7% to 10.0% [6]. Appendectomy is a curative treatment for ap-
pendicitis; non-operative treatment of appendicitis is associated with a
potential in-hospital treatment failure and recurrence [11].

HIV-infection prevalence is high in Africa [6], 20.1% in Botswana
[12]. In Botswana, antiretroviral drugs are freely available and most
HIV-PP, 79%, are virally suppressed [12]. This study was designed
to elucidate the clinical characteristics and outcomes of appendicitis
in HIV-negative patient (HIV-NP) and HIV-PP and the impact of CD4
count on the outcomes of HIV-PP. The Ministry of Health and Wellness
of Botswana granted permission for the study (REF:HPDME: 13/18/1
Dated 17™ December 2019).

Materials and methods

This is retrospective cross-sectional study that reviewed the medical
records of patients admitted with a diagnosis of appendicitis and known
HIV-infection status from January 2013 to December 2019.

Princess Marina Hospital, 567-bed capacity, has a catchment area
of about a million populations. It is the largest tertiary and the only
teaching public hospital in Botswana. Eighty beds are designated for
adult surgical patients.

All patients with a diagnosis of appendicitis and known HIV-infection
status admitted to adult surgical wards, 13-year-old and older (hospi-
tal policy), were included. The diagnosis of appendicitis was made by
six general surgeons based on clinical grounds. Few ultrasound stud-
ies were performed in childbearing age group female patients with an
equivocal clinical presentation. Patients who had no peritonitis on clin-
ical evaluation were treated non-operatively (antibiotics). Antibiotics
regimen includes a combination of intravenous cefotaxime and metron-
idazole for the first few days till the temperature becomes normal and
the patient tolerates oral intake. Up on discharge oral Augmentin or ce-
fril and metronidazole tablets were prescribed for a total duration of 7 to
10 days. All patients who undergone appendectomy had pre-operation
prophylactic antibiotics. Further antibiotics treatment was dictated by
intraoperative finding.

The data were collected from patients’ medical records and elec-
tronic Integrated Patients Management System (IPMS). Demographics,
clinical presentations, white blood cell count, HIV-infection status, hos-
pital stays, and outcomes were collected. Complex appendicitis was de-
fined as gangrenous or perforated appendicitis based on a histopathol-
ogy report.

Data were analysed for all patients, comparing HIV-NP and HIV-PP,
and HIV-PP considering their CD4 count, <200 vs. >200. Categorical
variables were described using percentages; while continuous variables
were described using median [interquartile range] and mean (SD). Chi-
square, Mann-Whitney U test, Fisher’s exact test and, student t-test were
used to compare groups. P-value <0.05 was considered statistically sig-
nificant. Few imaging studies were retrieved from the medical records
and they were not included in the analysis. IBM SPSS version-27 was
used to analyze the data.

Results

During the seven-year study period, 601 patients had documented
HIV-infection status and treated for appendicitis. Overall, males con-
tributed 312 (51.9%). The overall median [IQR] (Range) age in years
was 29[22-38](13-90): 25[20-33](13-90) in HIV-NP and 36[28-43](13-
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Table 1

Clinical characteristics of HIV-NP and HIV-PP, PMH, 2013-2019.
Clinical characteristics HIV-NP HIV-PP p-value
Anorexia 330 (89.4%) 213 (91.8%) 0.196
Nausea/Vomiting 292 (79.1%) 180 (77.6%) 0.260
Pain-shift 295 (79.9%) 201 (86.6%) 0.002
PR >100 139 (37.7%) 85 (37.1%) 0.892
Temp >37.4C 110 (29.9%) 75 (33.2%) 0.400
Tenderness 353 (95.7%) 223 (96.1% 0.688
Percussion tenderness 279 (75.6%) 170 (73.3%) 0.313
WBC >10,000 242 (65.9%) 130 (57.3%) 0.034

68) in HIV-PP. Most patients were in their third (34.8%) and fourth
(25.6%) decade of life. HIV-PP contributed 232 (38.6%). Females had
a higher HIV-infection rate than males, 128/289 (44.3%) vs. 104/312
(33.3%) respectively, p=0.006. Females in age group 30-49 were HIV-
positive in 78/116 (67.2%); while males in age group >40 had HIV-
infection rate of 89/112 (79.5%). There was no statistically significant
difference in HIV-infection rate between the age groups 13-19 year
and 20-29 year, p=0.113. Age group 30-39 year, 40-49 year, and >50
year were significantly affected by HIV-infection than age group 13-
19 year and 20-29 year, p=0.001 each. There was no significant dif-
ference in HIV-infection rate between age groups 30-39 year and >50
year, p=0.391, and between 40-49 year and >50 year, p=0.426. Age
group 40-49 year was more affected by HIV-infection than 30-39 year,
p=0.029 (Fig. 1).

The mean(SD) onset of symptoms for all patients was 2.8(2.7)-day:
2.8(3.0)-days for HIV-NP and 2.8(2.8)-day for HIV-PP, p=0.879. Though
not clinically significant HIV-PP had a higher rate of pain-shift to the
right lower quadrant than HIV-NP, 86.6% vs. 79.9% p=0.002. HIV-NP
had a significantly higher rate of WBC count >10,000/uL, 65.9% vs.
57.3%, p=0.034 (Table 1).

A total of 558 (92.8%) patients underwent appendectomy: 345
(93.5%) in HIV-NP and 213 (91.8%) in HIV-PP, p=0.435. There were
only two laparoscopic appendectomies, both were HIV-negative. No pa-
tient had re-operation. HIV-NP had an inpatient non-operative treat-
ment failure rate of 11/37 (29.7%) and a post discharge recurrent ap-
pendicitis rate of 3/26 (11.5%); while HIV-PP had an inpatient nonsur-
gical treatment failure rate of 8,/28 (28.6%) and a post discharge recur-
rent appendicitis rate of 1/20 (5.0%), p=0.919 and 0.435 respectively.
The three recurrent appendicitis in HIV-NP occurred in first, third, and
12t months post-discharge; while in HIV-PP (CD4 count 349) the re-
currence occurred in the second month after discharge. All four pa-
tients underwent appendectomy during their second admission and dis-
charged home uneventfully. The overall non-operative treatment failure
rate in one year was 23/65 (35.4%): 14/37 (37.8%) in HIV-NP and 9/28
(32.1%) in HIV-PP, p=0.919.

A total of 58 complications (9.7%) were recorded in 56 patients: 36
(9.8%) in 34 HIV-NP (two patients each had two complications) and
22 (9.5%) in HIV-PP, p=0. 912. In HIV-NP there were 20 surgical site
infections (SSIs), six wound gaping, four intestinal obstructions, three
recurrent appendicitis, and one each pneumonia, enterocutaneous fis-
tula (ECF), and mortality. In HIV-PP there were 11 SSIs, six mortali-
ties, two intestinal obstructions, and one each acute renal injury, pre-
mature labour, and recurrent appendicitis. There was no difference in
infection complications between HIV-NP and HIV-PP, 5.4% vs. 4.7% re-
spectively, p=0.714. There was no significant difference in mortality be-
tween operated and non-operated appendicitis patients, 1.1% vs. 2.3%
respectively, p=0.407. The patient who developed ECF was a 17-year-
old, HIV-negative, female patient who presented to the hospital after 14
days of the onset of her symptoms with generalized peritonitis. She had
a very difficult appendectomy. ECF was diagnosed on fifth post opera-
tion day. The ECF was managed non-operatively and she was discharged
home following spontaneous closure of the fistula after 56 days of her
appendectomy.
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100 Fig. 1. Demographics and HIV-infection status
90 of appendicitis patients, PMH, 2013-2019.
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Table 2
Patient characteristics and mortality, PMH, 2013-2019.
Ageinyears Sex  HIV-status  Onset of symptoms CD4 count  Treatment Cause of death Hospital stay
in days in days
33 F Positive 1 177 Appendectomy Sepsis 7
34 F Positive 5 467 Appendectomy Not documented 9
37 F Positive 2 607 Antibiotics Sepsis 6
38 F Positive 1 149 Appendectomy Sepsis 16
40 M Negative 7 NA Appendectomy Not documented 16
53 M Positive 2 203 Appendectomy Sepsis 33
54 M Positive 4 132 Appendectomy Sepsis 3
Table 3

Complications and histopathology report in HIV-NP and HIV-PP,
PMH, 2013-2019.

HIV-NP HIV-PP p-value
Overall complications 34 (9.9%) 21 (9.9%) 0.999
SSI 20 (5.8%) 11 (5.2%) 0.751
Mortality 1 (0.3%) 5 (2.3%) 0.032
Normal appendix 25 (7.2%) 16 (7.5%) 0.907
Simple appendicitis 172 (49.9%) 107 (50.2%) 0.931
Complex appendicitis 85 (24.6%) 45 (21.1%) 0.341
Chronic appendicitis 14 (4.1%) 10 (4.7%) 0.719

The overall mortality rate was 7/601(1.2%): 6/232 (2.6%) in HIV-
PP and 1/369 (0.3%) in HIV-NP, p=0.010. Among HIV-PP mortalities
one patient was treated non-operatively. In two cases (one each HIV-
NP and HIV-PP) the cause of death was not documented, while in the
remaining five cases (all HIV-PP) the cause of death was sepsis. Among
the six HIV-PP mortalities three had CD4 count <200 (Table 2).

The overall mean hospital stays in days for operated (5.34) and non-
operated patients (5.30) were not statistically different, p=0.966. Simi-
larly, the mean hospital stays in days for HIV-NP (5.1) and HIV-PP (5.7)
were not statistically different, p=0.223.

Histology report was retrieved in 475/558 (85.1%) patients:
296/345 (85.8%) HIV-NP and 179/213 (84.0%) HIV-PP. Among oper-
ated patients the rate of overall complication (p=0.999), SSIs (p=0.751),
and results of histopathology reports were not significantly different be-
tween HIV-NP and HIV-PP. The commonest complication among oper-
ated patients was SSI, 5.6%. Complex appendicitis contributed 130/558
(21.6%): 24.6% in HIV-NP and 21.1% in HIV-PP, p=0.897; while neg-
ative appendectomy rate was 41/558 (7.3%): 7.2% in HIV-NP and
7.5% in HIV-PP, p=0.704. Complex appendicitis was associated with
longer mean(SD) pre-hospital symptom duration, 3.4(2.1) vs. 2.2(3.0),
p=0.001 and hospital stay 7.2(6.8) vs. 4.1(3.4), p=0.001 (Table 3).

A 54-year-old patient, HIV-PP (CD4 count,132) presented to the hos-
pital four days after the onset of symptoms; on histopathology report he
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had a complex appendicitis and a benign adenoma. He died in the in-
tensive care unit three days after admission due to sepsis.

On histopathology result, female patients had a significantly higher
normal appendix and chronic appendicitis than males, 26 (9.8%) vs.
15 (5.1%), p=0.032 and 17 (6.4%) vs. 7 (2.4%), p=0.018 respectively.
Males had a higher complex appendicitis than females, 77 (26.2%) vs.
53 (20.1%), p=0.088. Complex appendicitis is associated with longer
pre-hospital symptom duration, mean 3.3 days vs. 2.5 days, p=0.008
and longer hospital stay, mean 7.0 days vs. 4.8 days, 0.001, but there
was no statistically significant difference in mortality, 1 (0.8%) vs. 5
(1.2%), p=1.000.

HIV-PP and CD4 counts

The CD4 count was known in 208,/232 (89.7%) HIV-PP. Considering
CD4 count <200 to indicate immunodeficiency, there was no statisti-
cally significant difference in the overall duration of onset of symptoms
(p=0.252), hospital stay (p=0.932), infectious complications (p=1.000),
and mortality (p=0.098) between HIV-PP with CD4 count <200 and
>200. Among non-operated HIV-PP, there was no significant differ-
ence in inpatient failure (p=0.742) and recurrent appendicitis (p=0.705)
in the two groups. Among operated patients, patients with CD4 count
<200 had significantly higher mortality (8.6%) than those patients with
CD4 count >200 (1.3%), p=0.043; but there was no statistically signifi-
cant difference in the two groups in the duration of onset of symptoms
(p=072), total number of complications (p=0.105), SSIs (p=0.639), rate
of normal appendix (p=0.077), complex appendicitis (p=0.221), and
hospital stay (p=0.871) (Table 4).

Discussion

In most studies a higher rate of appendicitis is reported in the second
and third decades of life [2,8], with a male predominance [1]. In this
study most of the patients were in their third decade (34.8%), and this is
in agreement with the previous studies [2,8]. The second most common
age group affected in our study was tricenarians (25.6%).The overall
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Table 4
HIV-PP clinical characteristics and CD4 count, PMH, Jan 2017-Dec 2019.
CD4 Count <200  CD4 Count >200  p-value
All HIV-PP Onset of symptoms, Mean(SD) 3.2(3.0) 2.6(2.6) 0.252
Hospital stay, Mean(SD) 5.7 (4.4) 5.7(4.9) 0.932
Infectious complication, n(%) 2 (4.8%) 7 (4.2%) 1.000
Mortality,n (%) 3(7.1%) 3 (1.8%) 0.098
Non-Operated HIV-PP Inpatient failure 2 (5.7%) 5(3.2) 0.742
Recurrent appendicitis 0 (0.0%) 1 (0.6%) 0.705
Operated HIV-PP Onset of symptoms Mean(SD) 2.8 (2.7%) 5.4 (2.6%) 0.720
Total number of complication 6 (17.1%) 12 (7.6%) 0.105
Surgical Site infection 2 (5.7%) 6 (3.8%) 0.639
Mortality 3 (8.6%) 2 (1.3%) 0.043
Normal appendix 0 (0.0%) 14 (8.9%) 0.077
Complex appendicitis 11 (31.4%) 67 (42.7%) 0.221
Hospital Stay Mean(SD) 5.4 (4.4) 5.5 (4.8) 0.871

median age in this study (29-year) is in agreement with the previous
studies (18-44 year) [8,10].

The similarity in pre-hospital symptoms duration between HIV-NP
and HIV-PP [11] and a higher median age in HIV-PP in this study con-
curs with previous reports [6]. In this study female patients contribute
55.2% of HIV-PP. A higher rate of HIV-infection in our females in this
study corresponds to the higher rate of HIV-infection in our female pop-
ulation [12]. This is in contrast to a report from Tanzania that doc-
umented a male predominance (61.5%) in their HIV-PP [6]. Though
not clinically significant we found a significantly higher rate of pain-
shift to the right iliac fossa in HIV-PP; while studies from South Africa,
where the HIV-infection prevalence was about 11.1%, and Turkey re-
ported no difference in the clinical presentations between HIV-NP and
HIV-PP [13,14]. Leucocytosis was significantly higher in our HIV-NP;
this is similar to a report from Tanzania [6]. The average CD4 count in
our HIV-PP was 482.8, this is higher than 209-284 reported from other
countries [6,13]. This could be due to the fact that Botswana provides
a free antiretroviral treatment for all HIV-PP and adopted a “treat all”
policy [12].

In uncomplicated appendicitis, antibiotics (non-operative) treatment
is considered as safe as appendectomy with a success rate of 72.7%-
100% [15-17]. Compared to appendectomy, non-operative treatment
was reported to have an advantage of lower cost [5,18], lower com-
plication rate [4,5,15-17], shorter hospital stay [17], and quicker re-
covery [18]. But a potentially increased antibiotics resistance [16,18],
5.8%-14.9% in-hospital failure rate [15,18], longer hospital stay [4],
4.5%-35.0% lower rate of cure at 1 year [1,4,5,15,17,18], more compli-
cation in non-operative group [19], return trips to emergency depart-
ment [16], multiple expensive cross-sectional imaging studies in sub-
sequent visits [16], and a possibility of missing a malignancy in older
patients [1] reduce the real advantage of non-operative treatment. The
overall non-operative treatment failure rate in one year in our study
was 35.4%: 37.8% in HIV-NP and 32.1% in HIV-PP. This is higher than
19.2%-27.3% reported by others for the same duration [20]. This differ-
ence could be due to the use of CT scan in their diagnosis and different
exclusion criteria including exclusion of patients below 18-year-old and
above 60-year-old, and patients with other serious illness [20]. The use
of imaging modalities in patients with a planned non-operative manage-
ment may reduce the recurrence rate of appendicitis. Interestingly their
five-year cumulative recurrent appendicitis rate was 34.0% [20]. This
may cast a shadow on the advantage of non-operative management of
appendicitis. Appendectomy with its high efficacy and low complication
rates remains the more effective treatment for patients with simple and
complex appendicitis [5,17,18].

The overall complication rate in this study was 9.7%; this is within
the reported range, 8.2%-31.4% [1,20]. In agreement with previous
studies [13,21] the overall post-operation complication between HIV-NP
and HIV-PP was not statistically different. In patients operated for ap-
pendicitis the commonest complication was SSI and it ranges from 3.3%-
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25.3% [1,8]. In this study SSI occurred in 5.6%, and it was the com-
monest postoperative complication. Unlike a study from United States
that showed a higher rate of infection complication in HIV-PP [21] we
found non-statistically significant infection complications in HIV-NP.
This could be partly due to a “treat all” policy in Botswana and sub-
sequently a high CD4 count in our patient population.

The mortality rate (1.2%) in our study was at the lower end of the
range that was reported from LMICs, 1-4% [1,2,8]. This could be partly
due to a well-organized inter-hospital ambulance transport system and
a free health care services for the citizens of Botswana. In contrast to
other studies [6,13,21,22], we found significantly higher mortality in
HIV-PP. This could be partly due to far higher number of HIV-PP in our
study than in the other studies.

Studies from United States and Tanzania reported a longer hospital
stay in HIV-PP than in HIV-NP [6,21]. Similar to a study from South
Africa we did not find such significant difference [13]. Similar to a re-
port by Salminen et al. we did not find significant difference in hospital
stay between non-operated and operated patients [20]. Interestingly we
had no re-operation in this study; while Mills et al. reported an overall
further operation rate of 40.0% in public and none in private hospitals
from South Africa [23]. This could be due the different in the charac-
teristics of the three populations under study.

Our overall negative appendectomy rate of 7.3% was in the accept-
able range, 3.0%-10.6% [24]. Female patients have higher negative ap-
pendectomy rates this could be due to pelvic organ pathologies in fe-
males that mimic the clinical picture of appendicitis. Some reported
a higher rate 21.9%: 28.0% in females and 18.3% in males [25]. Our
negative appendectomy rate was close to the lower end of the report
from sub-Saharan African countries, 9%-27% [1,26]. Our females had
a higher rate of negative appendectomy which is similar to other stud-
ies [2,20,24,25]. Various factors are described in association with com-
plex appendicitis: extreme ages, male gender, immunosuppression, co-
morbidities, pregnancy, previous abdominal operation, and barriers to
accessing health care. Most of these factors are associated with delays
in assessment and treatment [22]. The rate of complex appendicitis
(23.3%) in this study was similar to other studies, 24.0%-43.6% [2,22],
and its positive correlation with longer hospital stay in our study was
reported similarly in the previous studies [1.8]. Higher rates of complex
appendicitis were reported in HIV-PP from Tanzania and Japan [6.22].
In this study HIV-NP had a higher rate of complex appendicitis but this
did not reach statistical significance. A systematic review from South
Africa depicted that males had a significantly higher rate of complex
appendicitis [2]. In this study we found a higher rated of complex ap-
pendicitis in males but it did not reach a statistically significant level.

A study from Tanzania found no difference in the composite com-
plications and infection complication rates in HIV-PP with CD4 count
<200 and >200. But they found a higher hospital stay among HIV-PP
with CD4 count <200 [6]. Though not statistically significant we found
a higher infection complication rate in CD4 count <200, and a longer
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hospital stay in patients with CD4 count >200. This could be due to the
large number of HIV-PP in our study and a higher average CD4 count in
our population (483) than the Tanzanian HIV-PP (209) [6]. We found
a significantly higher mortality in patients with CD4 count <200. Con-
trary to the report from Japan where complex appendicitis was reported
in HIV-PP with CD4 count <200 22], we found more complex appen-
dicitis in patients with higher CD4 count >200, though not statistically
significant.

The retrospective design of this study with some missing data, lack
of adequate documentation of antiretroviral treatment status in HIV-
PP, and absence of follow-up data are the shortcomings of this study.
Though the diagnosis of appendicitis in this study was based on clinical
evaluation by specialist general surgeons, the low negative appendec-
tomy rate in histopathology report may serve as an indirect evidence
for a reasonable accuracy of the clinical diagnosis. A relatively large
proportion of HIV-PP from a single centre, scrutinizing the clinical pre-
sentations and outcomes of HIV-NP and HIV-PP and exploring the im-
pact of CD4 count in HIV-PP are the strengths of this study.

Conclusions

The prevalence of HIV-infection in appendicitis patients was higher
than the prevalence in the general population. The clinical presenta-
tions in HIV-NP and HIV-PP were similar. HIV-NP had significantly
higher WBC count. Inpatient non-operative treatment failure and post
discharge recurrence rate were not different between HIV-NP and HIV-
PP. HIV-PP had significantly higher mortality than HIV-NP. Operated
HIV-PP with CD4 count <200 had significantly higher mortality than
those with CD4 count >200. The overall non-operative treatment fail-
ure in one year was high, 35.4%. Further study is recommended to elu-
cidate the potential factors contributing to a higher mortality in HIV-PP
including the type of antiretroviral drugs and the viral load. The higher
HIV-infection rates in our appendicitis study population compared to the
HIV-infection rate in our general population mandates further study.

Dissemination of results

The results in this study will be shared with the Princess Marina
Hospital department of surgery clinical staff members and the leadership
and the Ministry of Health and Wellness, Botswana.
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