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Abstract

Introduction: Health care workers (HCWs), especially from sub-Saharan Africa, are at risk of occupational exposure to HIV. Post exposure
prophylaxis (PEP) can reduce this risk. There is no published information from Zimbabwe, a high HIV burden country, about how PEP works.
We therefore assessed how the PEP programme performed at the Parirenyatwa Hospital, Harare, Zimbabwe, from 2017-2018.

Methodology: This was a cohort study using secondary data from the staff clinic paper-based register. The chi square test and relative risks
were used to assess associations.

Results: There were 154 HCWs who experienced occupational injuries. The commonest group was medical doctors (36%) and needle sticks
were the most frequent type of occupational injury (74%). The exposure source was identified in 114(74%) occupational injuries: 91% of
source patients were HIV-tested and 77% were HIV-positive. All but two HCWs were HIV-tested, 148 were eligible for PEP and 142 (96%)
started triple therapy, all within 48 hours of exposure. Of those starting PEP, 15 (11%) completed 28 days, 13 (9%) completed < 28 days and
in the remainder PEP duration was not recorded. There were no HCW characteristics associated with not completing PEP. Of those starting
PEP, 9 (6%) were HIV-tested at 6-weeks, 3 (2%) were HIV-tested at 3-months and 1 (< 1%) was HIV-tested at 6-months: all HIV-tests were
negative.

Conclusions: While uptake of PEP was timely and high, the majority of HCWs failed to complete the 28-day treatment course and even fewer
attended for follow-up HIV-tests. Various changes are recommended to promote awareness of PEP and improve adherence to guidelines.
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Introduction

Post exposure prophylaxis (PEP) against human
immunodeficiency virus (HIV) infection dates back to
the early 1990s when only limited antiretroviral
treatment (ART) was available to treat people with
HIV. A case-control study in 1997 showed that health
care workers (HCWs) who took zidovudine
monotherapy after needle stick exposure were 80% less
likely to become HIV-infected [1]. Since then,
observational evidence has accumulated about the risks
of HIV transmission in relation to the type of
occupational injury (percutaneous, mucous membrane),
the characteristics of the source patient (HIV-positive,

severely immunosuppressed), the timing and duration
of PEP and the types of regimen used [2].

This evidence has informed World Health
Organization (WHO) Guidelines on PEP over the last
few years [3-5]. Key recommendations include the need
to offer and initiate PEP as soon as possible, and
preferably within 72 hours, in all individuals who have
an exposure that has the potential for HIV transmission.
For adults and adolescents, a three drug regimen for 28
days is preferred consisting of tenofovir (TDF) and
lamivudine (3TC) as the backbone nucleos(t)ide
regimen combined with lopinavir / ritonavir (LPV/r) or
atazanavir / ritonavir (ATV/r). Follow-up care is
context specific, and in a developed country would
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consist of a 2-week review to check on medication
toxicity and adherence and repeat HIV screening after
completion of the 28-day course at one month, four
months and six-months [6].

Published studies from African countries in the last
ten years point to a lack of awareness and uptake of PEP
amongst HCWs and students after occupational injury
to HIV [7-13]. This is further compounded by poor
follow-up and lack of HIV testing after completion of
medication. There has been one published study on PEP
from Zimbabwe but this was not in HCWs and assessed
PEP in sexual assault victims in a general hospital [14].
This study found sub-optimal administration of PEP
with only 51% of sexual assault victims receiving
appropriate medication. Given that Zimbabwe is a high
HIV burden country, more needs to be learnt about PEP
amongst its HCWs.

The Parirenyatwa Group of Hospitals includes the
University Teaching Hospital in Harare which runs a
PEP programme for its health-care and non-health care
staff with a paper-based register to track what happens
after occupational injury. There is anecdotal evidence
that more than half of the HCWs who start PEP do not
complete the treatment course nor attend scheduled
staff clinic visits for follow-up HIV testing. The extent
of and characteristics associated with this attrition from
treatment and follow-up are unclear. We therefore
undertook a formal study to assess how the PEP
programme performed at the Parirenyatwa Group of
Hospitals, Harare, Zimbabwe, between January 2017
and December 2018. In HCWs who received an
occupational injury and presented for PEP at the staff
clinic, the objectives were to determine: i) their
characteristics and occupational injuries, ii) hospital
management of PEP in terms of establishing the HIV
status of the exposure source, HIV testing of HCWs, the
initiation and timing of PEP, and follow-up in terms of
completing treatment and repeat HIV testing and iii)
factors associated with not completing a full course of
PEP treatment.

Methodology
Study design
This was a cohort study using secondary data.

Setting

General Setting
Zimbabwe is a land-locked country in southern

Africa with a population of about 13 million [15]. It is
a low-income country with a gross domestic product per
capita of US$ 924 compared to US$ 1,588 for Sub-
Saharan Africa as a whole [16]. The country has for
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several decades suffered from a generalized HIV
epidemic. Current HIV-prevalence is estimated at
14.6% and annual HIV incidence at 0.45% among the
15-64 year old adult population according to the
concluded Zimbabwe Population-based HIV Impact
Assessment (ZIMPHIA) survey [17]. The country has
made good progress in its response to the HIV
epidemic. According to the ZIMPHIA survey, 74% of
PLHIV in the country know their HIV status, 87% of
those diagnosed with HIV receive ART and 87% of
those on ART are virally suppressed [17].

Specific Setting
The University Teaching Hospital in Harare has

approximately 1,000 beds and about 10,000 HCWs,
including clinical staff, nurses, medical and nursing
students, nurse aids, general hands and cleaners. There
is a staff clinic which opens 8 hours daily during
weekdays for all HCWs, and an opportunistic infections
(OI) clinic which also serves the general population of
PLHIV.

At the hospital, HCWs who experience an HIV
occupational injury are assessed for PEP at the staff
clinic in line with national infection prevention and
control guidelines [18]. Occupational injury is defined
as needle stick injury, splash to the mucous membranes,
and cuts or bites that may result in HIV transmission.
The HIV status of the exposure source is ascertained
either through documented proof of being HIV positive
or being newly tested for HIV using the Determine
Rapid Test (Alere Determine HIV-1/2 Ag/Ab Combo).
Whether that result is positive or negative, the HCWs
are counselled about PEP and tested for HIV infection
according to National HIV testing guidelines [19].
Those testing positive for HIV infection are referred for
initiation of first-line ART. Those who test negative are
offered and started on PEP which should be given
within 72 hours of the occupational injury. PEP consists
of triple therapy with TDF, 3TC and ATV/r, taken as
two tablets daily for a total of 28 days [19]. Initially, a
three day supply is given at the staff clinic, with the
remaining 25 days of medication given all at once at the
Ol clinic.

At 6 weeks after starting PEP, a second HIV test is
done. Any HCW testing HIV-positive at this stage is
considered to have HIV infection that is not secondary
to the occupational injury and he/she is initiated on
ART. Those testing HIV-negative are retested at 3-
months and again at 6-months after starting PEP to
determine the effectiveness of the intervention. A
positive HIV test at this stage is indicative of HIV
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infection secondary to occupational injury and these
HCWs are eligible for compensation.

The process of administering, following up and
monitoring HCWs on PEP is done by nurses in the staff
clinic using a paper-based register.

Study population

Health care workers who were registered after
having an occupational injury at Parirenyatwa Hospital,
Harare, Zimbabwe between January 2017 and
December 2018 were included in the study.

Data variables, source of data and data collection
Study data variables included: HCW registered for
PEP; year; month; monthly sequence number; sex; age;
job title; type of occupational injury; date and time of
occupational injury; exposure source identified, HIV
tested and HIV result; HCW HIV tested and HIV result;
start of PEP; date and time of starting PEP; PEP
regimen used; number of days of PEP (self-reported or
as aresult of telephone contact); HIV testing at 6 weeks,
at 3 months and at 6 months with results. The data
source was the PEP register in the staff clinic at the
University Hospital. Data were extracted from the

Table 1. Characteristics of health care workers who experienced
occupational injury at Parirenyatwa Hospital, Harare,
Zimbabwe: January 2017 to December 2018.

Characteristics n (%)
Total 154 (100)
Gender

Male 59 (38)
Female 95 (62)
Age group in years

<20 3(2)
20-29 76 (52)
30-39 57 (39)
40-49 7(5)
>50 2(1)
Missing data 9 (6)
Job title

Medical doctors 55(36)
Medical students 14 (9)
Nurses 31 (20)
Student nurses and nurse aids 21 (14)
Dental and laboratory staff 503)
Non clinical staff § 28 (18)
Type of occupational injury / injury

Needle stick 113 (74)
Cuts from blades / glass 10 (7)
Splashes 29 (19)
Human bite 1(<1)
Missing data 1(<1)

§ includes cleaners, porters, messengers and others.
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Register into an EpiData collection file between April
and August 2019.

Analysis and statistics

Data were entered and analysed using EpiData
(version 3.1 for data entry and version 2.2.2.182 for data
analysis, EpiData Association, Odense, Denmark).
Frequencies and proportions were used to summarise
categorical variables. Means and standard deviations
were used to summarise continuous variables. Baseline
characteristics of HCWs and types of occupational
injury were compared with respect to not completing a
full course of PEP using the chi square test (or Fisher’s
exact test when cell frequency was < 5) and presented
as relative risks (RR) and 95% confidence intervals
(CI). Levels of significance were set at 5% (p < 0.05).

Ethics

Permission for the study was obtained from the
clinical director at Parirenyatwa Group of Hospitals.
Ethics approval was obtained from the Medical
Research Council of Zimbabwe (MRCZ/E/249) and the
Ethics Advisory Group, International Union Against
Tuberculosis and Lung Disease, Paris, France (EAG
45/19). As secondary data were used, the need for
informed patient consent was waived.

Results

There were 154 HCWs who experienced
occupational injury, 87 in 2017 and 67 in 2018. Their
mean age (SD) was 29.5 (6.3) years. HCW
characteristics are shown in Table 1. Nearly two thirds
were female, over 90% were aged 20-39 years and the
commonest group experiencing occupational injury
was medical doctors (36%). Needle sticks were the
most frequent type of occupational injury in 74% of
cases followed by splashes to the eyes in 19%.

The source patient was identified in 114 (74%)
occupational injuries. HIV testing and HIV test results
for source patients are shown in Figure 1. Just over 90%
of identified source patients were HIV tested, of whom
77% were HIV positive: there were missing data for
HIV test results in 8 (8%) patients.

Management and follow-up of HCWSs after
occupational injury is shown in Figure 2. All except two
HCWs were HIV tested. Of these, 4 (3%) were HIV
positive. The remainder were eligible for PEP. Of those
eligible for PEP, 86% were tested HIV negative and in
the remainder the HIV test results were missing from
the register. Of HCWs eligible for PEP, 142 (96%)
started PEP: 110 (77%) started within 24 hours of
occupational injury and 32 (23%) started between 24
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and 48 hours of occupational injury. All HCWs took a
regimen of TDF, 3TC and ATV/r as two tablets once a
day. Of those who started PEP, 15 (11%) completed 28
days, 13 (9%) completed less than 28 days (median 3
days, range 1-14 days) and in the remainder the duration
of PEP was not recorded. Of those who started PEP, 9
(6%) were HIV tested at 6 weeks, 3 (2%) were HIV
tested at 3 months and 1 (< 1%) was HIV tested at 6
months: all HIV tests were negative.

Risk factors associated with not completing the 28-
day course of treatment in those who started PEP are
shown in Table 2. Altogether 127 (89%) HCWs that
started PEP did not complete the course. There were no
significant associations with failing to complete PEP
treatment with respect to gender, age group, job title or
type of occupational injury.

Discussion

This is the first study in Zimbabwe to document the
implementation of PEP amongst HCWs who
experienced an occupational injury in a tertiary hospital
in Harare. There were four main findings.

Figure 2. Management and follow-up of health care workers
after occupational injury at Parirenyatwa Hospital, Harare,

Zimbabwe: January 2017 to December 2018.

Health care workers who were
HIV tested n=152 (99%)

Health care workers who were
HIV tested
N =152 (99%)
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Figure 1. The exposure source responsible for the occupational
injury: identification, HIV testing and HIV test results at
Parirenyatwa Hospital, Harare, Zimbabwe: January 2017 to

December 2018.

Occupational injuries amongst health care workers
N=154

HIV-positive n=4
(Referred to the ART clinic)

Eligible for PEP N=148
HIV-negative N = 128 (86%)
HIV test result missing from

register N = 20 (14%)

Started PEP
N=142 (96%)

Days of PEP not Completed 28 days of PEP Completed <28 days
recorded N=15(11%) of PEP
N =114 (80%) N=13 (9%)

HIV tested at 6-weeks

N=9(6%)

HIV tested at 3-months
N=3(2%)

HIV tested at 6-months
N=1(<1%)

ART = antiretroviral therapy; HIV = human immunodeficiency virus;
PEP = post-exposure prophylaxis.

Exposure source identified
N =114 (74%)

HIV tested
N =102 (91%)

HIV-test result:

HIV-positive N = 79 (77%)
HIV-negative N = 15 (15%)
Missing data N = 8 (8%)

First, the main cadre of HCW affected was the
medical doctor and the principal occupational injury
was a needle stick. This pattern is similar to what has
been described in other African health care facilities in
Malawi, Tanzania and Nigeria [7,8,20]. In contrast, in
Europe nurses appear to be more affected because of
taking more responsibility for injections and venous
cannulation [21]. Nearly three quarters of the exposure
source patients were identified, with the majority HIV-
tested. Of these, nearly 80% were HIV-positive
pointing to the need for PEP in these circumstances.
However, even if the source patient is HIV-negative, it
is still recommended that the HCW be HIV tested and
offered PEP because of the window period during
which source persons may be highly infectious.

Second, the process of HIV testing and start of PEP
for the HCWs worked well. All but two of the 154
HCWs were HIV tested, of whom four were HIV-
positive. While most HCWs were HIV-negative, one in
seven had no documented HIV result in the register. It
is likely, however, that these HCWs were also HIV-
negative as most of them started PEP treatment. The
uptake of PEP was higher than that reported recently
from Tanzania, Cameroon, Botswana and South Africa
where uptake ranged from 12% to 78%
[8,10,12,13,22,23]. All HCWs at the clinic started triple
drug therapy within 48 hours in line with national
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guidelines. This is a faster uptake compared with South
Africa [13], but similar to that reported from Malawi
[7].

Third, the proportion of HCWs recorded as
completing PEP was just over 10%, much lower than
that recorded in other studies from Botswana, Tanzania
and South Africa where rates of completion ranged
from 23% to 71% [10,12,13,23,24]. The reasons are
unclear as the register did not record why the PEP
course was not completed, but it may have been due to
stigma related to HCWs having to queue and collect
medication at the OI clinic, failure to record PEP
completion in the register, side effects of medication or
belief that the 28-day course was unnecessary or not
effective. Side effects of treatment were the most
important reasons for discontinuing therapy in
Botswana and South Africa [10,13].

Finally, follow-up HIV testing was poor with only
one HCW having an HIV test at 6-months. This was
worse than that observed in Tanzania and South Africa
where follow-up HIV testing occurred in 54% and 28%
of HCWs respectively [12,25]. The reasons for this poor
follow-up are also unclear but may relate to stigma,
workplace discrimination and fear of lack of
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confidentiality. In Botswana, HCWs preferred to be
tested outside of their own health facility or the option
of being able to HIV self-test [24]. However, service
providers may have difficulties in knowing and
recording the test results when individuals use this
approach.

The strengths of the study were the large number of
occupational injuries within a routine hospital setting
over a two-year period. The conduct and reporting of
the study also adhered to the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) [26]. However, there were some limitations
that mainly related to poor recording of information in
the register leaving it open to doubt as to whether HIV
tests had not been done or had just not been recorded.
We also do not know whether HCWs completing their
28-day course of PEP actually swallowed all their
tablets. The implementation of the study in a tertiary
health facility may also limit the generalisability of the
findings to the country as a whole.

Despite these limitations, we can make some
recommendations to improve the performance of the
PEP programme. First, there are two changes that might
help HCWs to complete PEP: i) instead of providing

Table 2. Risk factors for not completing post exposure prophylaxis in health care workers who experienced occupational injury at Parirenyatwa

Hospital, Harare, Zimbabwe: January 2017 to December 2018.

Characteristics Started PEP Did not complete PEP RR (95% CI) p value
N N (%)

Total 142 127 (89%)

Gender

Male 54 46 (85) Ref

Female 88 81 92) 1.08 (0.95-1.23) 0.20

Age group in years

<20 3 3 (100) 1.04 (0.84-1.29) 0.83

20-29 72 67 93) Ref

30-39 53 44 (83) 0.89 (0.78-1.02) 0.08

40-49 5 4 (80) 0.86 (0.55-1.34) 0.68

>50 2 2 (100) 1.02 (0.75-1.39) 0.88

Missing data 7 7 (100) -

Job title

Medical doctors 52 48 92) 1.21 (0.96-1.54) 0.11

Medical students 13 13 (100) 1.31 (1.04-1.64) 0.15

Nurses 28 24 (86) 1.13 (0.86-1.47) 0.58

Student nurses / nurse aids 19 18 95) 1.25 (0.98-1.59) 0.20

Dental / laboratory staff 5 5 (100) 1.29 (1.00-1.66) 0.65

Non clinical staff § 25 19 (76) Ref

Type of occupational injury

Needle stick 105 94 (90) 0.97 (0.85-1.10) 0.63

Cuts (blades, glass) 8 6 (75) 0.81(0.54-1.23) 0.44

Splashes 27 25 93) Ref

Human bite 1 1 (100) 0.98 (0.54-1.79) 0.93

Missing data 1 1 (100) -

1 Did not complete PEP = either did not take the full 28 days or there was missing data on PEP duration; §: includes cleaners, porters, messengers and others;
PEP = post-exposure prophylaxis; RR = relative risk; CI = confidence interval.
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HCWs with an initial 3-day PEP supply, the staff clinic
should make a full 28-day course of PEP available — this
would simplify the process; 1ii) the HIV/AIDS
programme should replace the protease inhibitor
component, that is associated with many adverse
events, with dolutegravir (DTG) which is much better
tolerated — such a change has recently been
recommended by WHO [5] and has already started to
be implemented in Zimbabwe.

Second, mobile phone text message reminders
could be sent regularly to HCWs about the schedule and
the need to attend follow-up HIV tests. Short message
service (SMS) texting is now a well-established
intervention for improving clinic visits and medication
adherence within HIV/AIDS programmes [27], and this
practice is already finding its way into HCW’s lives in
Zimbabwe [28]. There could be more flexibility about
where HIV testing is carried out to allay concerns about
privacy and confidentiality. The use of HIV self-testing,
which has been found to be highly acceptable, feasible
and accurate in sub-Saharan Africa [29], could also be
explored.

Third, the completeness and accuracy of recording
and reporting must improve and this could be facilitated
by introducing data entry on a computer, backed up by
a paper based register. Finally, much more attention
needs to be paid to educating HCWs and health care
students about occupational injuries and the benefits of
PEP through formal introduction of the subject in
student curricula, continuous medical education
programmes, standardized video recordings and
workshops [30].

Conclusions

There were 154 HCWs who presented to the staff
clinic at the University Teaching Hospital, Harare,
Zimbabwe, with an occupational injury between
January 2017 and December 2018. Most of those
eligible for PEP started a standardized triple therapy
treatment regimen, all within 48 hours of exposure.
However, the proportion that completed the 28-day
course of treatment was low at 11%. Even fewer HCWs
attended for follow-up HIV tests, all of which were
negative. Ways to improve the performance of the PEP
programme and subsequent follow-up are discussed.
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