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ABSTRACT

Article History:

Between January 2013 and December 2013, the medical records of 602 medical and applied medical
students at King Abdulaziz University were audited to determine the risk of Mycobacterium
tuberculosis infection. Fifty-two students (8.6%) had a positive purified protein derivative (PPD) test.
From the positively tested students 27 students (51.9%) had an induration of ≥10 mm, while 25
students (48.1%) had an induration of > 12 mm. Of the students who tested positive, 23 students
(44.2%) did not present for follow up or receive treatment; 2 students (3.8%) did not complete
treatment. A chest X-ray was done in students with a positive PPD. Of these, 5.76% students had a
positive X-ray finding, but they were not offered treatment. Overall, applied medical students at King
Abdulaziz University are at risk of contracting tuberculosis. Students should be screened for
tuberculosis as early as in the preclinical years to protect both students and patients. Students who test
positive should be counseled and treated to prevent infection.
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INTRODUCTION
Healthcare workers (HCWs) are at increased risk for latent
tuberculosis infection (Garber et al., 2003). In developing
countries, Mycobacterium tuberculosis infection is an
occupational hazard that explains almost five additional cases
of tuberculosis per 100,000 individuals among healthcare
workers as compared with the general population (Fica et al.,
2008). Tuberculosis is a transmissible disease that causes
substantial burden to patients and their contacts (Greenaway
et al., 2011). M. tuberculosis is transmitted by respiratory
aerosol. It has two phases, both of which are medically
treatable. When M. tuberculosis enters the body for the first
time, they can cause latent tuberculosis infection, which if left
untreated, can progress to active disease (The TB Skin Test
(Mantoux) 2004). Tuberculosis has become a major health
threat in both developed and developing nations (Murad 2012).
According to a report issued by the World Health Organization
(WHO), the estimated figure for the burden of tuberculosis in
2009 reached 9.4 million cases and the total deaths hit 1.3
million globally. The report showed that most of the cases were
in the Western Pacific regions, Africa and South-East Asia
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(20%, 30% and 35%, respectively) (Global tuberculosis report
2013). Tuberculosis remains a health problem in the Kingdom
of Saudi Arabia (KSA)(Abouzeid et al., 2012), and it is still not
fully controlled despite great efforts from the Ministry of
Health (Global tuberculosis report 2013). Following the
introduction of effective antibiotic therapy, tuberculosis in
health care workers was not considered a serious problem. It
only became an issue of focus only after several major
nosocomial outbreaks were reported (Menzies et al., 2007).
Molecular studies have suggested that only 32 to 42% of
tuberculosis cases among HCW were related to occupational
exposure. Useful measures to avoid occupational tuberculosis
include a number of administrative measures that have proven
to be successful over the years in reducing the occurrence of
new infections, including clinical tuberculosis cases (Fica
et al., 2008). Control of tuberculosis in HCW requires early
recognition of contacts, screening for cases of latent
tuberculosis, and adoption of efficient preventive measures
(Costa et al., 2010).
The tuberculin skin test (TST) is a standard method to screen
for M. tuberculosis. It is performed by injecting 0.1 mL of
tuberculin purified protein derivative (PPD) into the inner skin
of the forearm. The skin test response is read between 48 and
72 hours after administration. The response is considered
positive or negative based on the diameter of the induration.
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Among asymptomatic individuals, an induration of ≥ 10 mm is
considered positive for tuberculosis infection in the following
group of persons: recent immigrants from high-prevalence
countries, injection drug users, residents and employees of
high-risk congregate settings, infants, children, and adolescents
exposed to adults in high-risk categories. On the other hand,
indurations of ≥ 15 mm are con sidered positive in any person,
including those with no known risk factors for tuberculosis
(CDC 2011). It is necessary to understand the epidemiological
and clinical features of tuberculosis in the workforce in order to
improve planning and execution of preventive measures
against the disease (Abouzeid et al., 2012). The Centers for
Disease Control and Prevention (CDC) have developed
guidelines to prevent the transmission of M. tuberculosis in
healthcare facilities. These guidelines, published in 2010,
stipulate that surveillance for latent tuberculosis infection
should include annual or twice-yearly tuberculin skin tests for
HCWs employed in areas with high risk of exposure to active
tuberculosis (Garber et al., 2003). In light of these guidelines,
medical and applied medical students at King Abdulaziz
University (KAU) must get a health certificate before starting
clinical rotations. In order to strategize the testing and
treatment criteria in this high risk group, it is imperative to
identify the prevalence of latent tuberculosis in students in
healthcare professions. Hence, the aim of this study was to
determine the risk of latent M. tuberculosis infection among
medical and applied medical students of KAU and to determine
how these high risk individuals were followed up for the
infection.

RESULTS
A total of 602 students were evaluated for latent M.
tuberculosis infection. The mean age of the students was 22.7
years (range, 24-20 years).
1. Purified Protein Derivative Test: Approximately 8.6%
(52/602) of the medical and applied medical science
students tested positive for PPD test. Among the students
with a positive PPD, 19.2% were males and 80.8% were
females (Table 1).
Table 1. Purified Protein Derivative Test Results among Students
of King Abdulaziz University
Cases with Indurations
≥ 10 mm (n = 27)
Completed Treatment
Females
9
Males
5
Did Not Complete Treatment
Females
1
Males
1
Did Not receive Treatment
Females
10
Males
1

Cases with indurations
≥ 12 mm (n = 25)
13
0
0
0
9
3

a. Indurations of ≥ 10 mm: About 51.9% of the students had
a PPD induration of ≥ 10mm. Of these, 40.7% did not
receive treatment, whereas 7.4% of the students did not
complete treatment (Figure 1).

METHODS
This was a medical audit conducted between January 2013 and
December 2013. All medical and applied medical science
students who were enrolled at KAU during the study period
were included in the study. Approval to conduct the study was
obtained from the Biomedical Ethics Committee of KAU. The
medical records, both written and electronic, of the students
were reviewed for laboratory and treatment data. Medical
history of the students’ was recorded, including tuberculosis
symptoms and contact with tuberculosis patients. The results of
the following laboratory investigations were also recorded:
complete blood cell count, liver function tests and erythrocyte
sedimentation rate. A two-stage PPD test was performed in all
students who were included in this study. Students who had a
positive PPD test were followed up with a chest X-Ray (CXR)
and advised treatment, if required.
Working Definitions
Positive PPD test result: Indurations of ≥ 10 mm (CDC 2011).
1. Negative PPD test result: Indurations of < 10 mm.
Statistical analysis
The data were analyzed using Excel (Microsoft Corp,
Redmond, WA). Descriptive statistics was performed for all
variables. Results are expressed as frequency (percent), mean,
and range.

Figure 1. Proportion of students with an induration of ≥ 10 mm
and > 12 mm, and positive cases of latent tuberculosis who
required treatment

b. Indurations of ≥ 12 mm: Approximately 48.1% of the
students had an induration of ≥ 12 mm; 48.0% of these
students did not receive any treatment.
2.Chest X-Ray: In about 11.5% (6/52) of the students (all
females), a CXR was not performed; among those 1 student
was treated for latent tuberculosis, 5.76% (3/52) of the
students had a CXR finding consistent with granuloma, but
they did not receive treatment, while 29 % (15/52) of the
students with normal chest ray did not receive treatment and
4% (2/52) did not complete the latent tuberculosis treatment.
The remainder students i.e. 50% (26/52) of the total screened
positive on PPD and were found to have normal CXR; these
students received and completed treatment. (Figure 2).
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Figure 2.

DISCUSSION
In a healthcare institution, it is vital to ensure that the personnel
is protected from infectious diseases. It is also important to
identify immunization gaps. Tuberculosis remains a very
important occupational risk for healthcare workers. The risk
appears to be particularly high when there is increased contact,
combined with insufficient infection control measures
(Menzies et al., 2007). It can be labor-intensive and costly to
intervene when healthcare workers have been exposed to
tuberculosis. Therefore, in order to improve planning and
implementation of tuberculosis preventive measures
(Abouzeid et al., 2012), it is necessary to understand the
epidemiological and clinical features of the tuberculosis
problem in the workforce. This will consequently lead to fewer
loss of days and fewer hospitalizations as well as follow-up
surveys after exposure. When the records of KAU medical and
applied medical students were evaluated to determine latent M.
tuberculosis infection among medical and applied medical
students, 8.6%had a positive PPD Test, which is lower than the
12.0% reported for the same population in Saudi Arabia in
2010 (Murad 2012). The latent Tuberculosis infection rate
falls in the high TB incidence population (>100/100,000
population) country rate (Baussano et al., 2011). Our study
revealed that among the students who tested positive, with a
PPD induration of ≥ 10 mm, 41.0% did not receive any
treatment, while 7.4% did not complete treatment.
Furthermore, among students who had an induration of ≥
12mm, 48% did not receive any treatment. We also found that
a CXR was not done for 11.5% of the students who tested
positive for PPD, and no treatment was provided to around 6%
of the individuals who had granuloma on CXR. This
suboptimal performance is the result of losses and dropouts at
the many different steps in the process, such as failure to
present for or complete screening, failure to report for medical
evaluation if screening test was positive, physicians’ failure to
prescribe empirical therapy to those who were eligible, and
patients’ denial to start treatment and non-compliance.
Obstacles to undertake screening and complete treatment for
latent tuberculosis infection include a mixture of patient,
provider and institutional factors. Patient barriers include
shame or disgrace and the perceived association between
tuberculosis and HIV (Munro et al., 2007; Young et al., 2008).
Provider barriers to offer screening are related to insufficient

knowledge of who should be screened or how they should be
followed up (Shieh et al., 2006). Low adherence to treatment
for latent tuberculosis infection is associated with barriers to
screen for latent tuberculosis. These include cultural taboos and
stigmatization, low knowledge level, perceived low risk of
progressing from latent tuberculosis infection to active disease,
belief that positive tuberculin skin test results are due to the
Bacillus Calmette–Guérin (BCG) vaccine, refusing to have
venipunctures, and financial issues (Munro et al., 2007).
Further insight into the issues and reasons for missed
opportunities to screen for and treat latent tuberculosis
infections in our region is required through cross-sectional
surveys and cohort studies. This audit is limited by the fact that
only PPD testing was done, and hence some false positive
cases, due to previous BCG vaccination or non-tuberculosus
mycobacteria infection (Bierrenbach et al., 2001; Cobelens
et al., 2007), may have been included in the analysis. In
addition, we did not perform interferon-gamma release assays,
which have been reported to have a higher specificity than PPD
tests (95% as against 88% for PPD tests) (Lee et al., 2011).
However, Interferon-γ release assays should be used cautiously
in healthcare workers in order to balance the benefits and risks
(Dorman et al., 2014).
Conclusion
Targeted tuberculin testing is a strategic constituent of
tuberculosis control that identifies persons at high risk, who
could benefit from treatment. Given the gaps identified through
this audit, we recommend targeted tuberculin testing programs
among groups at high risk. Infected persons who are
considered to be at high risk for developing active tuberculosis
should be offered treatment for latent tuberculosis, irrespective
of age (CDC 2000). Enlightening patients and practitioners to
recognize subgroups that would benefit from targeted
screening and treatment for latent tuberculosis infection can be
vital to avoid any opportunities being missed for the prevention
of tuberculosis, especially among high risk groups. We also
recommend that students should be educated about the
importance of follow up in positive cases of PPD and on the
importance of completing treatment as prompt treatment of
latent tuberculosis is an effective measure in curbing the risk of
developing tuberculosis and its spread (Madhavi et al., 2013).
A reminder system may also be set up to remind students about
follow up visits. In addition, future studies should be conducted
to investigate students’ noncompliance to treatment.
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