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Background: Human immunodeficiency virus (HIV) infection is a serious public health

problem costing the lives of many people including healthcare workers worldwide. Ethiopia

is one of the most seriously affected countries in sub-Saharan Africa, with a large number of

people who are living with HIV/AIDS and AIDS -related deaths. Prevention of the virus

transmission through the appropriate utilization of post exposure prophylaxis is one of the

major strategies. Therefore, the aim of this study was to evaluate the utilization of post-

exposure prophylaxis (PEP) among victims of HIV at the University of Gondar

Comprehensive Specialized Hospital, north-west Ethiopia. A retrospective cross-sectional

study was conducted from May 17, 2018, to May 24, 2018 and descriptive statistics were

carried out to analyze the Data using SPSS version 20.

Results: From a total of 309 patients PEP was prescribed during the study period, of whom 239

(77.34%) were occupational victims and 55 (17.8%) were rape victims, with one missing data.

Occupational victims were exposed by blood and blood product splashes and nurses and

physicians were exposed almost equally, 14.24% and 13.92%, respectively. The majority of

the victims were exposed at a health facility. Two hundred and eighty-five (92.23%) victims

received prescriptions containing three-drug regimens, tenofovir + lamivudine + efavirenz,

followed by 9 victims (2.91%) with two-drug regimens; zidovudine + lamivudine. There are

no follow-up mechanisms as a result the completion rate and the outcome of PEP was not

determined.

Conclusion: PEP was initiated within 72 hr, most within 24 hr. The adherence was

unknown with poor follow-up despite the strong recommendations of the national and

WHO guidelines.

Keywords: PEP, PEP utilization, nPEP, HIV, healthcare workers, University of Gondar

Comprehensive Specialized Hospital

Background
Acquired human immunodeficiency syndrome is a disease of the human immune

system caused by the human immunodeficiency virus (HIV). It has presented enormous

challenges for the survival of mankind, and it is transmitted primarily via unprotected

sexual intercourse, contaminated blood transmission, hypodermic needles, skin contact

with potentially infectious body fluids and from mother to child.1 The overall risk of

HIV transmission is estimated to be 0.3%, 0.09%, 0.1% and 30% for per cutaneous,

mucocutaneous exposures and sexual contact depending on the nature of the exposure,
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respectively.2 Post-exposure prophylaxis (PEP) is of consid-

erable interest and the Joint United Nations Program declara-

tion on HIVand AIDS in 2011 confirms that HIV prevention

must remain the cornerstone of the HIV response.3 PEP is the

use of short-term antiretroviral therapy (ART) to reduce the

risk of acquisition of HIV infection following exposure to

needle sticks and mucocutaneous splash injuries to HIV and

sexual intercourse to HIV partners.4 PEP includes first aid,

counseling, risk assessment, relevant laboratory investiga-

tions based on the informed consent of the exposed person

and source and provision of short-term of antiretroviral drugs

for 28 days, along with follow-up evaluation.5 The recom-

mended standard follow-up includes testing for HIV antibo-

dies at baseline and 6 weeks; or at baseline, 8 and 16 weeks

after sexual exposure for untreated and treated patients,

respectively.6 Although guidelines were developed to pro-

vide recommendations for the initiation of HIV PEP and the

selection of antiretroviral regimens, utilization of PEP in

clinical practice may differ from published guidelines.7,8 It

is estimated that 36.7 million people were living with HIV

globally at the end of 2016. It is among the top 10 causes of

death in developing countries, and the leading cause of death

in sub-Saharan Africa.9 Sub-Saharan Africa contains only

10% of the world’s population, although it accounts for more

than two-thirds of the world’s HIV-infected people.10

Ethiopia is one of the most seriously affected countries

in sub-Saharan Africa with many people affected

(~800,000 cases) and 45,200 AIDS-related deaths. Non-

occupational victims and healthcare workers are at risk of

contracting HIV during their duties.11–13 To prevent trans-

mission of pathogens after potential exposure and further

development of infection, PEP is recommended.14,15

When PEP is taken shortly following exposure it has

been shown to reduce the risk of HIV infection by 81%

and some studies have shown that 28 days of subcutaneous

tenofovir administered to macaques after intravenous or

intravaginal exposure prevented 100% of infections if

given within 24–36 hr.4,16 The Centers for Disease

Control and Prevention and the Ethiopian Federal

Ministry of Health developed guidelines for infection pre-

vention and PEP guidelines.16–18 A survey of more than

2400 USA heathcare workers (HCWs) showed that more

than half had experienced per cutaneous injury in their

career, almost a quarter in the last year.19 In a study in

northern India, 63% of participants reported per cutaneous

injury in the previous year, and mucocutaneous and per

cutaneous exposures over the previous week reported at

11% and 30%, respectively.20 Fifty-five percent of HCWs

in Uganda and 57% of injection providers in Mongolia

experienced per cutaneous exposure in the last year.21,22

The overall rate of HIV transmission through per cuta-

neous inoculation is reported to be 0.3%.23 The estimated

risk of transmission of HIV infection per exposure of

splashes of infectious material to mucous membranes or

broken skin is 0.09%.24 Per-contact risk of HIV transmis-

sion from sexual exposure varies according to the nature

of the exposure. The estimated risks are 1–30% with

receptive anal intercourse, 0.1–10.0% with insertive anal

and vaginal intercourse and 0.1–1.0% with insertive vagi-

nal intercourse.25–27 Although oral intercourse is consid-

ered to pose a lower risk of HIV transmission, there are

case reports of HIV infections in persons in whom the only

reported risk factor was oral intercourse.28 The risks of

sexual transmission are influenced by the presence or

absence of concomitant genital ulcer disease, cervical or

anal dysplasia; circumcision status; viral load in the genital

compartment; and degree of viral virulence.26,27 The esti-

mated risk of transmission associated with sharing needles

for injection-drug use is approximately 0.67% per needle-

sharing contact.29 The remarkably low rate of PEP utiliza-

tion among HCWs may be largely attributed to HCWs'

fear of getting HIV testing, fear of drug side effects, lack

of established regulations and absence of legislation for

PEP utilization following occupational exposure to HIV/

AIDS risk factors.30 In a study conducted in the University

of Gondar Comprehensive Specialized Hospital to assess

the level of knowledge, attitude and practice towards PEP

for HIV among 195 HCWs, 72 (36.92%) were found to

have inadequate knowledge about PEP for HIV. However,

147 (75.38%) respondents had good attitudes toward PEP

and 66 (33.85%) respondents had been exposed to blood,

body fluids, needles or sharp objects one or more times

while caring for patients. Among these exposed respon-

dents, 49 (74.24%) took PEP but the rest 17 (25.76%) did

not. Twenty-three (46.9%) of the exposed respondents

took PEP correctly and started at the exact initiation

time, but the rest started late after the recommended initia-

tion time. Among those who took PEP, 39 (79.59%) com-

pleted their course; however, 10 (20.4%) did not complete

the PEP regimen, although the country has clear

guidelines for the appropriate implementation of

PEP.31,32 A retrospective chart review was conducted in

a single French HIV-infection care center to identify the

predictors of Standard Follow-Up Completion (FC) after

Sexual Exposure. Between 2009 and 2013, 646 sexual

exposures to HIV were evaluated for nPEP, of which 507
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(78%) effectively received nPEP. FC rate was 194 (30%).

In the multivariate analysis, FC rates rose with age of

exposed individuals and decreased with the year of sexual

exposure. FC was associated with a sexual encounter with

a sex worker and nPEP use. Early discontinuation of nPEP

was associated with decreased FC rates. No documented

nPEP failures were identified. However, five Men who

have Sex with Men (MSM) nPEP recipients for unpro-

tected anal receptive intercourse subsequently serocon-

verted to HIV more than 6 months after nPEP.

Seroconversion to HIV was associated with the lack of

FC and multiple presentations for nPEP over the study

period.2

In the presence of a high HIV/AIDS prevalence envir-

onment, HCWs and other employees are at risk of con-

tracting HIV during their duties and managing these

patients’ potentially infectious sources. In order to prevent

transmission of pathogens after potential exposure and for

comprehensive management to minimize the risk, PEP is

one of the main strategies.32

At the same time, only providing PEP to these exposed

people is not sufficient, because initiation time, type of

recommended regimen, completeness and follow-up are

determinant factors and crucial for PEP effectiveness.

Therefore, the main aim of this study was to evaluate these

determinant factors against the national protocol and WHO

standards. In addition, so far there was no research done to

evaluate initiation time, type of recommended regimen, the

rate of completeness and follow-up status once the exposed

victims initiated PEP. If the course of drugs is not completed,

there could be a possibility of seroconversion; therefore,

patients should be put on full ART and even this may lead

to development of drug resistance unless the prescribed

regimen is completed. This study also helps as an input to

further investigation or to take corrective measures on PEP

follow-up and completeness.

Methods
Study Area
The historical city of Gondar is located in Northern

Amhara region of Ethiopia. The study was conducted in

the Antiretroviral Treatment Clinic at the University of

Gondar Comprehensive Specialized Hospital, 738 km

north-west of Addis Ababa, capital city of Ethiopia. The

hospital was established in 1954 GC, currently having 680

beds, Comprehensive Specialized Hospital located in the

Amhara region, north-west Ethiopia.

Study Design and Period
Study Design

We conducted retrospective cross-sectional registration

record review at the ART clinic in the University of

Gondar Comprehensive Specialized Hospital, all regis-

tered victims from November 9, 2015 to May 24, 2018

who were offered PEP were included.

Study Period

The record review was done from May 17, 2018, to

May 24, 2018, in order to revise the three years recorded

registration book.

Source and Study Population
Source Population

All people who were exposed to potentially infectious

sources of HIV and visited the ART clinic at the University

of Gondar Comprehensive Specialized Hospital who came to

seek PEP.

Study Population

All victims who were potentially exposed to infectious

sources and who started PEP from November 9, 2015 to

May 24, 2018 at the University of Gondar Comprehensive

Specialized Hospital.

Variables
Dependent Variables

ARV regimen and initiation time.

Independent Variables

• Sociodemographic characteristics
• Professional category
• Ward

Sample Size Determination

Conveniently, all victims recorded from November 9,

2015 to May 24, 2018, were included.

Data Collection Method and Tool
Review of the PEP standard log bookwas done as a secondary

source of data using the data abstraction format.

Data Processing and Analysis
The collected data were checked for completeness and

errors and analyzed by personal computer. Finally, the

data were organized and presented using frequency distri-

bution, tables and figures.
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Data Quality Control
Data were checked for completeness and consistency and

finally statistical analysis were performed using SPSS

version 20.0 software and the results were presented as

texts, tables and figures.

Operational Definitions
Exposure to HIV Risk Conditions

HCWs' and other occupationals' exposure to HIV risk

sources, such as blood, patients'/clients' body fluids, needle

prick/sharps injury at their workplace.

Healthcare Workers

Health professionals working in healthcare settings who

have the potential for exposure to infectious materials/

conditions.

Non-Occupational Exposure

Conditions that expose people other than HCWs to a risk

of infection, including rape.

Occupational Exposure

Procedures that expose the HCWs and other occupationals

accidentally to risks of infection during their work.

Post-Exposure Prophylaxis

PEP is an emergency medical response that can be used to

protect individuals exposed to the HIV and short-term

ART drugs to reduce the likelihood of HIV infection

after potential exposure, either occupational or through

sexual intercourse. It consists of counseling, laboratory

tests and/or medication.

Regimen

This is the prescribed course of medical treatment, diet, or

exercise for the promotion or restoration of health.

Ward

A division in a hospital, which is a large room in a hospital

with a number of patients often requiring similar treatment.

Ethical Consideration
Ethical clearance was obtained from the University of Gondar,

College of Medicine and Health Sciences, School of

Pharmacy ethical committee with reference number SOP

288/2018 and an official permission letter was obtained from

Chief Clinical Director of College of Medicine and Health

Sciences and Comprehensive Specialized Hospital. This

research is fully waived for informed consent which was

approved by the University of Gondar, School of Pharmacy

Ethics Committee because we used secondary data and

as acceptable per inernational guidelines for health-related

research involving humans, waiver would be allowed if the

study participants would not be accessed, the study has impor-

tant social value and with no or minimal risk on study parti-

cipants, in which our study fullfil all of them. Confidentiality

was kept by using codes and were made anonymous, rather

than stating their names.

Results
A total of 309 occupational and non-occupational victims

had sought PEP during the study period; among these, 172

(55.66%) were female and the rest 137 (44.34%) male.

The majority of the victims 239 (77.34%) were exposed at

health facilities. Fifty-five (17.8%) were victims of rape.

Of the occupational victims, most were nurses and physi-

cians, 44 (14.24%) and 43 (13.92%), respectively. Most of

the victims 209 (64.64%) were youngsters in the age group

between 18 and 34 years and 63 (20.39%) were between

29 and 39 years, as depicted in Table 1.

The most drug regimen utilized was tenofovir + lami-

vudine + efavirenz (TDF+3TC+EFV), which accounts for

285 (92.2%) patients, followed by Zidovudine + lamivu-

dine (AZT+3TC), which accounts for 9 (2.91%) patients

as depicted in Table 2.

Table 1 Sociodemographic Characteristics of HIV Victims

Attending UoGCSH in 2015–2018 GC

Characteristics Age Range N (%)

Age in years 2–9 13 (4.21)

10–17 63 (20.39)

18–25 127 (41.10)

26–34 82 (26.54)

35–41 15 (4.85)

≥42 9 (2.91)

Occupational Nurse 44 (14.24)

Physician 43 (13.92)

Health Officer 21 (6.80)

Health Assistant 2 (0.65)

Laboratory 10 (3.24)

Sanitarian 1 (0.32)

Cleaner 20 (6.47)

Porter 35 (11.33)

Maintenance 33 (10.68)

Gardner 30 (9.71)

Others Unspecified 13 (4.21)

Rape 55 (17.8)

Not recorded 2 (0.65)
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Among the different wards, emergency ward workers

were highly exposed accidentally to infectious sources,

which accounts for 38 (12%), followed by workers in the

operating theater, which accounts for about 28 (9.06%) vic-

tims, with potential exposure sources of blood, blood pro-

ducts splash and needle stick injury, 76 (24.6%), and 61

(19.7%), respectively, as depicted in Table 3.

According to our findings, we saw sources of HIV

exposure as 61 (19.74%) victims exposed to needle stick

injuries, 20 (6.47%) were exposed via skin injury with

sharps, 76 (24.60%) had exposure via blood products and

its splash, 6 (1.94%) had exposure via potentially infec-

tious body fluids, 55 (17.80%) were victims of rape, 13

(4.21%) and 78 (25.24%) others were unrecorded sources,

respectively (see Figure 1).

Two hundred and forty-five (79.3%) victims arrived at

the ART clinic in the range of 0–24 hr and 204 (66%) were

given PEP in this range of hours. Thirty-eight victims

(12.3%) arrived between 24 and 48 hr, as shown in Table 4.

Based on a baseline HIV status of a source person and

an exposed person, they are 100% eligible for PEP

provision.

In this study, from the source population 121 (39.16%)

were HIV-positive, 13 (4.21%) were HIV-negative and 175

(56.63%)were not tested for HIV, and of exposed personswho

visited seeking PEP, 2 (0.65%) were HIV-positive, 292

(94.50%) were HIV-negative and 15 (4.85%) were not tested

(as depicted in Figure 2).

Table 2 Type of PEP Regimen Taken by Victims Attending

University of Gondar Comprehensive Specialized Hospital in

2015–2018 GC (N= 309)

ART Regimen N (%)

AZT+3TC 9 (2.91)

TDF+3TC 5 (1.62)

TDF+3TC+EFV 285 (92.23)

AZT+3TC+EFV 4 (1.29)

AZT+3TC+LPV/r 1 (0.32)

Not recorded 5 (1.62)

Table 3 Ward Sections of the HCWandNon-Occupational Victims

Who Were Attending University of Gondar Comprehensive

Specialized Hospital in 2015–2018

Ward N (%)

Labor ward 17 (5.5)

Emergency 38 (12.3)

Regular OPD 22 (7.12)

Inpatient 20 (6.47)

Operating theatre 28 (9.06)

Unspecified 104 (33.66)

Rape 55 (17.80)

Not recorded 25 (8.09)

Figure 1 Sources of exposure for victims who sought PEP.
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Discussion
This study evaluated the utilization of PEP among victims

who visited the ART clinic at the University of Gondar

Comprehensive Specialized Hospital, Gondar, Ethiopia.

Nurses, physicians, health officers (HO), health assis-

tants and medical laboratory technologists are among

health professionals who were accidentally exposed to

potentially infectious sources of HIV. Among other occu-

pations, porters (11.17%), maintenance workers (10.5%),

gardeners (10.5%) and cleaners (6.5%) were among vic-

tims exposed to infectious sources at health facilities.

Nurses and physicians are among the most exposed groups

to infectious sources, which could be associated with their

closer contact with infectious sources than other profes-

sionals have, which is in line with a study conducted in

Debrebirehan for nurses.33

Among the total of 309 victim records reviewed, most of

them took three-drug regimens, which was TDF+3TC+EFV

285 (92.2%), and 9 (2.91%) took dual therapy. This result is

quite different to that of the research done in Malawi, where

a dual ART regimen was prescribed in 85.2% and triple

therapy in 14.8% of the cases.34 Also, research done in

a US military trauma hospital in Afghanistan shows 96.8%

two-drug regimens prescribed, with the remaining cases pre-

scribed a three-drug regimen.2 Our study finding was con-

sistent both with WHO guidelines and national protocol,

which we come up with as best practice.4,14,32 In our study

with 39.2% of HIV-positive source persons, there could be

more likelihood of contracting the virus; therefore, to avoid

seroconversion, three-drug regimens are appropriate. This is

in line with the guidelines concerning severity of

exposure.4,12,14,17,32 Three-drug regimens as one tablet also

increase adherence as well as decreasing HIV seroconver-

sion. Health professionals were highly exposed at the emer-

gency department, 38 (12%), followed by the operating

theater, 28 (9.06%). This is probably due to casualty handling

at the emergency department and most of the patients were

unscreened for HIV in both sites. Potential exposure sources

of the virus were found to be blood, blood product splash and

needle stick injury, 76 (24.6%), 61 (19.7%), respectively, in

all circumstances mandating strict precaution and follow-up

of infection prevention principles, which is similar to studies

found elsewhere.

The mean duration between the occupational injury and

PEP initiation was 17.3 hr (range: 0.75–72 hr, SD 18.64); in 2

victims the duration was not reported. PEP was started within

24 hr by the majority (79.3%) of clients, and 91.6% started

within 48 hr; 62 (20.1%) clients started PEPwithin 2 hr. There

were no significant differences in time between exposure and

PEP start between the exposed clients. While in Malawi the

mean duration between the occupational injury and PEP

initiation was 7.66 hr (range: 0.3–72 hr, SD 13.74), in 86

cases the duration was not reported. PEP was started within

2 hrs by the majority (55.7%) of clients, and 96.5% started

within 48 hr. This significant difference may be because our

study includes non-occupational victims; this means they may

come from far areas. For this reason, the number of clients

who took PEP within 2 hr was small.1,4,34,35 To be effective,

prophylaxis has to commence as soon as possible (within 1–2

hr post-exposure). Considering PEP beyond 72 hr post-

exposure has no impactful result. Prophylaxis has to be

given for 28 days. In this regard our finding revealed that

PEP was given within the standard range of hours.1,4,35

The national guideline recommends the ART clinic

must be open for 24 hr per day and 7 days per week, but

this was not fully practical here in this case, where it is

only open for 8 hr per day and 5 days per week. This may

contribute to the poor outcome in evaluation of PEP utili-

zation in terms of follow-up and adherence, which is

Table 4 Timing of Initiation of PEP Among Victims Who Visited

UoGCSH in 2015–2018 GC

Characteristics Time Range

(Hours)

N (%)

Duration 0–24 245 (79.29)

24–48 38 (12.30)

48–72 24 (7.77)

Not recorded 2 (0.65)

Time between exposure and

PEP started

0–24 204 (66.02)

24–48 52 (16.83)

48–72 24 (7.77)

Not recorded 29 (9.39)

Figure 2 HIV status of both source and exposed subjects.
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contrary to WHO and national guidelines.1,4,12,17,36

Moreover, the national guideline recommends the ART

clinic should have one trained physician/HO/nurse as the

PEP focal person for the facility. The contact address of

the facility PEP focal person and the facility ART nurse or

any other second person assigned to coordinated PEP

activity in the facility should be posted in all outpatient

and inpatient departments within the health facility. This

was in line with our study site facility.12,17,32

We found no documented data on follow-up completion,

which includes adherence, side effect evaluation and HIV

status. The national guideline recommends follow-up HIV

testing must be done at 6, 12 and 24 weeks post-exposure.

Therefore, this study found that the major challenge in PEP

utilization was that it was unknown whether the victims

adhere to their medication, whether there is seroconversion,

and it is impossible to measure PEP outcome.

Exposed clients should be reassessed within 3–5 days

for medication tolerability and toxicity. If further details

about the source become available, a risk assessment re-

evaluation may also be appropriate. Clients taking PEP

should be monitored for drug toxicity by testing at base-

line and again 2 weeks after starting PEP. The scope of

testing should be based on medical conditions in the

exposed person and the toxicity of drugs included in the

PEP regimen. Minimally, laboratory monitoring for toxi-

city should include a complete blood count and liver

function tests. If toxicity is noted, modification of the

regimen should be considered.

In other studies, follow-up showed 30% in France,2

whereas in Malawi, very few clients attended follow-up

visits: 25.2% of the clients who started PEP attended the

first follow-up visit, 12.6% the second, 6.3% the third and

1.9% the fourth. The most common side effects reported at

the first follow-up visit were nausea (36.6%), headache

(14.6%), fatigue (12.2%), vomiting (7.3%) and abdominal

pains (7.3%). Side effects led to discontinuation of PEP in

only two cases. Adherence to the PEP regimen was

recorded during the second follow-up visit from 19 clients:

13 had completed the full course, 6 had missed at least one

dose. A total of 12 HIV test results were recorded and all

were negative.34 However, according to key informants,

most occupationals checked themselves individually in

their related wards. There was no information about non-

occupational follow-up. This may be due lack of knowl-

edge, it was in line with the research done in assessment of

knowledge, attitude and practice towards PEP for HIV

among HCWs in Gondar, north-west Ethiopia. It shows

that 36.9% were found to have inadequate knowledge

about PEP for HIV.36

Having 39.2% source persons being HIV-positive, plus

unknown adherence and no follow-up may lead the

exposed person to seroconvert.

This study has a number of limitations because of the

retrospective record quality and mono-centric.

Conclusion and Recommendation
The findings of this study revealed that emergency depart-

ment and operating theaters were exposure sites where

nurses and physicians were most exposed to blood, blood

products splash and needle stick injuries as infectious

sources. Three-drug regimens, TDF+3TC+EFV, were the

most frequently prescribed, followed by two-drug regi-

mens, AZT+3TC, and PEP was initiated within 72 hr, in

fact most within 24 hr, which was found to be the best

practice of the hospital. On the other hand, the adherence

was unknown with poor follow-up despite the strong

recommendations of the national and WHO guidelines,

which resulted in an inability to determine the outcome

of PEP utilization in this particular Comprehensive

Specialized Hospital.

Recommendation
We recommend that PEP starter packs including antiretro-

viral drugs should be made available in designated sites

inside the health facility which may be accessible to all

exposed staff, 24 hr a day and 7 days a week, and care

must be given in the way of documentation. We strongly

recommend to the institution to follow-up and check

adherence and to check the HIV status of any victim at 8

and 16 weeks by creating awareness to the PEP users. We

also recommend following infection prevention principles

and conducting a further prospective cohort study.

Availability of Data and Material
All data generated or analyzed during this study are avail-

able upon request to the corresponding author.
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