
akkah is the place which captures the hearts of
billions of Muslims from all over the world. It

is also the destination of millions of pilgrims and
visitors to the holiest spot on earth. The annual
pilgrimage to Makkah is considered the most
significant manifestation of Islamic unity. It is an
obligation for those who are physically and
financially able to perform it at least once in a life
time. During the previous 2 years (Hajj 2000 and
Hajj 2001) more than 4 million pilgrims  performed
Hajj, of which 2,630,992 were from abroad and the
rest were the local residents of the Kingdom of Saudi
Arabia (KSA). The maximum temperature during
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Hajj season ranged between 35ºC to 37ºC. Due to
huge gathering and hot weather, the bacterial skin
infections among the pilgrims are one of the common
health problems. The objective of this study was to
analyze the etiology of primary and secondary
pyoderma as well as to determine the antimicrobial
susceptibility pattern of microorganism responsible.
Knowledge of the causative pathogens of pyodermas
facilitates the planning for provision of health needs.

Methods. This prospective study was carried out
at the King Faisal Hospital (KFH), Makkah,

Objective: Bacterial skin infections have been
considered as a possible health problem of the Hajj
pilgrims. Significant increase in the rate of resistance to
commonly used antibiotics against gram positive
organisms has been observed. The present study was
planned to obtain the microbiological profile of bacterial
skin infections and their susceptibility to antimicrobials. 

Methods: Pyodermas were investigated clinically and
bacteriologically by a prospective study conducted on
patients attending the dermatology clinic at the King
Faisal Hospital, Makkah, Kingdom of Saudi Arabia during
2 Hajj periods (2000 - 2001). 

Results: Of a total of 80 pyoderma patients, 52.5% were
primary and 47.5% secondary. The leading cause of
primary pyoderma was found to be impetigo in 28.8%
cases, and of secondary pyoderma was infected eczema in
18.8% cases. Positive cultures were found in 87.5% cases.
The organisms responsible for primary pyoderma were:
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Staphylococcus aureus (65.6%), Streptococcus pyogenes
(28.1%) or both (6.4%) while in secondary pydermas
were: Staphylococcus aureus (44.7%), Streptococcus
pyogenes (15.8%), or both (18.4%), and gram negative
bacilli (21.1%). The resistant pattern of antimicrobials
against Staphylococcus aureus was as follows: penicillin
80.85%, tetracycline 10.6%, gentamicin 6.4%,
erythromycin 4.3% and cotrimaxazole 4.3%. Oxacillin and
cephalothin were found least resistant (2.1%).

Conclusion: Pyoderma appeared as one of the common
health hazard of our Hajj pilgrims. Penicillin and
tetracycline are found ineffective in treating skin
infections caused by Staphylococcus aureus while
oxacillin  is recommended as first line of treatment.
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Kingdom of Saudi Arabia during the 2 Hajj periods
of one-month duration each year (between February
2000 and March 2001). All new patients attending
the dermatology clinic were included in this study.
The patients were examined by Dermatology
Specialists and Consultants. The personal and clinical
data pertaining to each patient were recorded.
Specimens from skin lesions of suspected bacterial
infections were collected by sterile swabs and sent to
Department of Microbiology for culture and
sensitivity. Swabs were inoculated on sheep blood
agar and MacConky agar and incubated at 35ºC
aerobically for 24-48 hours. Identification and
confirmation of the organisms were carried out by
the standard microbiological methods.1 Antimicrobial
susceptibility was determined by the Kirby-Bauer
disc diffusion method on Mueller-Hinton agar using
aerobic incubations. Methicillin susceptibility was
determined with oxacillin discs. Interpretation of
zones of inhibition was determined in accordance
with the interpretive standards outlined by the
National Committee for Clinical Laboratory
Standards.2

Results. The total number of patients attended
the outpatient department during the study period
was 42,549 patients. Dermatology patients were
1441, which represents 3.4% of the total patients
seen. This study includes 80 (5.6%) new patients
who came to our clinic for pyodermas. Among them,
51 (63.7%) were male and 29 (36.2%) were female
with a ratio of 1.8:1. Age wise: 58 (72.5%) were
adults (≥13 years) and 22 (27.5%) were children (<13
years). By nationalities, Saudis constitute 46.3%,
Asians 26.3%, Arabs 26.2%, and Europeans 1.2%.
Twenty eight patients (35%) fall in age group 0-19
and 25 patients (31%) in 40-59 years. Out of total
Arabs, 66% were between the age group of 40-59
years and among Asians 43% were between the age
group of 0-19 years. Primary pyoderma was seen in
42 (52.5%) cases while secondary in 38 (47.5%)
cases. Primary pyoderma was noted in 25 adults
(31.2%) and in 17 children (21.2%) and secondary
pyoderma in 33 adult (41.2%) and in 5 children
(6.2%). Primary and secondary pyodermas cases
among Saudis were 22 and 15, in Arabs other than
Saudis were, 9 and 12, and in Asians, 11 and 10
respectively. Primary pyoderma was seen more in
Asians (26.2%) than in Arabs (21.4%) while
secondary pyoderma was seen more in Arabs
(31.6%) than Asians (26.3%). Clinical subtypes of
primary pyoderma were as follows: impetigo 23
(28.8%), carbuncle 4 (5%), furuncle 12 (15%),
folliculitis 3 (3.8%) and secondary pyoderma were:
eczema 15 (18.8%), intertrigo 11 (13.8%),
Leishmaniasis 2 (2.5%), tinea pedis 8 (10%) and skin
erosion 2 (2.5%). Out of 80 pyoderma cases,
bacterial cultures were positive in 70 (87.5%) and
negative in 10 (12.5%). Gram positive cocci were

isolated from 62 cases which includes
Staphylococcus aureus (Staph. aureus) 38,
Streptococcus pyogenes (Strep. pyogenes) 15, and
both 9, and gram negative bacilli (GNB) from 8 cases
which includes Pseudomonas aeruginosa (Pseu.
aeroginosa) 5, Escherichia coli (E. coli) one, Proteus
one, and Klebsiella one. The distribution of
microorganisms in relation to the clinical diagnosis
of primary pyodermas was as follows: impetigo
(Staph. aureus 15, Strept. pyogenes 5, both Staph.
aureus and Strep. pyogenes 2), carbuncle (Staph.
aureus 3, Strep. pyogenes one), furuncle (Staph.
aureus 2, Strep. pyogenes 3), folliculitis (Staph.
aureus one). While the distribution for secondary
pyodermas was as follows: eczema (Staph. aureus 8,
both Staph aureus and Strep. pyogenes 6 and GNB
one), intertrigo (Staph. aureus 5, Strep.pyogenes 5,
and GNB one), Leishmania (Staph. aureus one, and
GNB one), tinea pedis (Staph. aureus 2, both Staph.
aureus and Strep. pyogenes one, and GNB 5), and
skin erosion (Staph. aureus one, and Strep. pyogenes
one). Antimicrobial susceptibility testing was carried
out on all isolates but the sensitivity pattern of 3 most
common organisms isolated, Staph. aureus, Strep.
pyogenes and Pseu. aeruginosa is given below. Of
the 47 Staph. aureus strains which were tested
against 8 antibiotics, the sensitivity (in percentage)
was as follows: penicillin 19.1%, erythromycin
95.7%, cephalothin 97.9%, trimethoprim/
sulfamethaxazole 95.7%, clindamycin 95.7%,
tetracycline 87.2%, gentamicin 93.6% and oxacillin
97.9%. Only one isolate of Staph. aureus was
resistant to oxacillin which was considered as
methicillin resistant Staph. aureus (MRSA) and was
sensitive to vancomycin. All Strep. pyogenes strains
(24 isolates) were sensitive to penicillin and
oxacillin. Pseudomas aeruginosa (5 isolates) were
susceptible to 7 antibiotics tested, gentamicin,
tobramycin, amikacin, piperacillin, ciprofloxacin,
imipenem and ceftazadime. 

Discussion. Knowledge of common skin
infections in Makkah, KSA especially during Hajj
period may help the clinicians and the dermatologists
to diagnose and manage the cases of bacterial
infections. A huge gathering of more than 2 million
pilgrims and hot weather can influence the pattern of
bacterial skin infections. During Hajj period, no
referral letter is required for local residents and
pilgrims to get medical care from our hospital. As the
study was limited to KFH, Makkah, it may not
entirely reflect the true percentage of pyoderma
among the Hajj pilgrim. On literature review, we
could not find the study on pyodermas during Hajj
period at Makkah, therefore we compared our results
with the studies conducted in other parts of the world
including KSA. The magnitude of pyoderma in our
study was 5.6% which is more than other studies
conducted in KSA (Asir)3 and gulf area (United Arab
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Emirates)4 and comparable to studies conducted in
Bamako, Mali5 and Tanzania.6  The low incidence of
pyoderma in Asir may be due to the cold climate of
this area and in Gulf region probably due to high
socioeconomic status and better environmental
conditions. Primary pyoderma accounted for 52.5%
of the cases, while the remaining cases due to
secondary pyoderma which is comparable to other
studies.7,8 A high proportion of secondary pyoderma
56.9% was found in our adult patients while in
children primary pyoderma was more than 77.3%.
Similar observation was documented in another
study.9 The leading cause of primary pyoderma was
found to be impetigo predominantly noted in
children as in other reviews.8,9 The most common
organism responsible for impetigo was Staph. aureus
followed by Strep. pyogenes similar to other
studies.10,11 Secondary pyoderma was more common
in adults than primary which is comparable to
another study.8 The reasons for high number of
secondary pyoderma in adults during Hajj season
may be due to exposure of pilgrims to hot climate,
sweating, over crowding, trauma, walking long
distances within few days to perform their Hajj.
Many reports of association between pyoderma with
hot weather and over crowding were found.8,12-14

Infected intertrigo occurred in 29% of secondary
pyoderma, this may be due to constant friction,
sweating and occlusion which lead to bacterial
colonization as reported in other studies.15,16 Tinea
pedis tend to be infected with gram negative
organisms particularly Pseu. aeruginosa.17 The
predominant organism responsible for secondary
pyoderma was Staph. aureus followed by Strep.
pyogenes and GNB. Pseudomonas aeruginosa were
the most common GNB followed by E. coli,
Klebsiella and Proteus similar to other studies.7,9 It
revealed that GNB is more likely to be isolated from
secondary pyodermas. It is interesting to find that
secondary pyoderma was more common in Arabs
including Saudis as compared to the Asians, this may
be due to over weight (authors personal observation)
of the former group in which intertrigo and infected
tinea pedis were increased. Further study is needed to
prove this variable. From our total Staph. aureus
isolates, penicillin was found the most resistant
antibiotic followed by tetracycline comparable to
other studies,7,8 therefore, these 2 drugs are not useful
to treat staphylococcus skin infections. According to
the results, oxacillin should be the drug of choice,
with cephalothin and clindamycin equally effective.
Erythromycin is the 2nd alternative due to low price
as the majority of pilgrims belong to the low
socioeconomic group and secondly it was found
most effective against Strep. pyogenes. Although the
number of MRSA isolates in our study were less as
compared to another similar study,9 but its emergence
in out patient study is more significant and warrants
further studies. This emergence is probably due to

indiscriminate and inappropriate prescription of
antibiotics in the general population. Penicillin,
erythromycin and cephalothin showed excellent
activity against Strep. pyogenes similar to another
study.18 Aminoglycosides (gentamicin, amakacin,
tobramycin), ciprofloxacin and ceftazidime were
found highly effective against Pseu. aeruginosa.
Other GNB, E. coli and Proteus were sensitive to
first and 2nd generation cephalosporin (cephalothin
and ceftriaxone) and gentamicin.

In conclusion, antibiotic resistance of bacteria is
increasing worldwide and may lead to a significant
public heath problem. Emergence of community
acquired MRSA from skin infections in the
outpatient department is an alarm to implement the
strict appropriate antibiotic policy. Penicillin and
tetracycline are found ineffective in treating skin
infections caused by Staph. aureus while oxacillin  is
recommended as first line of treatment. Oxacillin and
penicillin are found equally effective for Strep.
pyogenes infections, cephalosporin is the 2nd
alternative as it also covers the gram negative
organisms. Local application of gentamicin and oral
use of ciprofloxacin is recommended in secondary
pyodermas caused by Pseu. aerugonosa.
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Riyadh Armed Forces Hospital
Department of Neurosciences

Neurology Training Programme at RAFH

The Neurosciences Department at the Riyadh Armed Forces Hospital (RAFH)
advertises two (2) unsponsored positions for physicians to join the Neurology
Training Programme for the Board of the Saudi Council for Health Specialties. The
training programme is for four (4) years. The first year consists of rotations in internal
medicine. The following three (3) years consist of rotations in General Adult
Neurology, Neurophysiology, Psychiatry, Pediatric Neurology, Neuroradiology,
Neuropathology and other related specialties.

Candidates who finish the training are entitled to sit the Final Examination for the
Neurology Board of the Saudi Medical Council. During the training period,
candidates are encouraged and supported to attend local and international symposia
and courses. Candidates who finish the training period in Neurology may join a 3-
year subspecialty fellowship programme such as epilepsy, stroke, etc. Candidates
applying for these 2 training posts should be fully sponsored by their sector (for
Saudis) and by their government or country (for non-Saudis).

Interested candidates should forward their application letter with a recent CV and
forward it to the Neurosciences Department, Armed Forces Hospital, PO Box 7897,
Riyadh 11159, Kingdom of Saudi Arabia. Tel No. +966 (1) 4777714 Ext. 5419/5329,
Fax No. +966 (1) 4777194.  E-mail: rkhnsksa@zajil.net or byaqub@arab.net.sa
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