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Summary OBJECTIVE To determine the incidence and type of RTI-causing bacteria and viruses during a period of

epidemic infections.

METHOD A total of 395 sputum specimens and 761 throat swabs were collected during the 1991 and 1992

pilgrimage seasons (Haj to Makkah Al-Mukarama, Saudi Arabia) from patients referred to one hospital and

three dispensaries with symptoms of respiratory tract infections. All 761 throat swabs of both Haj seasons

were also screened for the presence of viral pathogens with monoclonal antibodies specific for 7 viruses

known to cause respiratory infections.

RESULTS Bacterial pathogens were detected in 118 (29.9%) specimens. During the 1991 Haj season

Haemophilus influenzae was the most frequent bacterial pathogen detected (10%), followed by Klebsiella

pneumoniae (5.2%), Streptococcus pneumoniae (4.8%), Staphylococcus aureus (3.8%) and Streptococcus

pyogenes (2.4%). In the 1992 Haj season Klebsiella pneumoniae was predominant (15.1%), followed by

Haemophilus influenzae and Streptococcus pneumoniae (12.3%). Screening of all sputum specimens for

acid-fast bacteria showed that the overall incidence rate of tuberculosis was 1%. Cultures from the 761

throat swabs were largely negative for bacteria except for Streptococcus pyogenes isolated from 7 patients.

Viruses were detected in 148 (19.5%) specimens with influenza A and adenovirus being the most common

viruses.

CONCLUSION The pattern of virus prevalence in the 1991 and 1992 pilgrimage seasons was identical:

influenza A and adenovirus predominated. Thus these two viruses should be targeted in future prophylactic

measures.
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Introduction

During the pilgrimage (Haj) season more than two million

Muslims from all over the world congregate for at least two

weeks in Makkah, Saudi Arabia. The close contact among

pilgrims aggravates the spread of infection and acute

respiratory infection is very common among the acute

infectious diseases of pilgrims. Although the Haj season

nowadays falls in summer, epidemics of flu-like illnesses are

very common.

Outbreaks of respiratory illness of viral aetiology have

been recognized in many isolated communities after contact

with the outside world (Wooley 1963; Shibli et al. 1971; Paul

& Freeze 1983) and account for a large proportion of patients

seen during the pilgrimage seasons. The great majority of

these infections involve the upper respiratory tract, but

infections of the lower respiratory tract are also frequent.

There is widespread agreement that the principle initiators of

upper respiratory tract infections are viruses. The number of

respiratory viruses that are pathogenic for man is enormous.

As far as severe acute respiratory infections are concerned,

the predominant viral pathogens appear to be respiratory

syncytial virus, the para-influenza viruses, the influenza virus

and the adenoviruses (Bulla & Hitze 1978). In all warm

climate countries, acute respiratory infection stands as a

leading cause of hospitalization and death. Although this is a
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widely acknowledged fact, adequate epidemiological and

clinical information is still lacking (Cruickshank 1975).

Surveillance of acute respiratory infection in defined

populations to monitor prevailing pathogens and to

determine population groups at special risk are important for

taking preventive measures. However, pneumonia due to

secondary bacterial infection is the most important

complication of the lower respiratory tract. Staphylococcus

aureus, Haemophilus influenzae, Streptococcus pneumoniae

and Streptococcus pyogenes are the main bacterial pathogens

recovered from complicated influenza virus infections (Sweet

& Smith 1980; Jakob 1982). Pseudomonas aeruginosa and

members of the enterobacteriaceae may also be concerned

(Isenberg & D’Amato 1985).

Respiratory tract infections during pilgrimage season have

long been thought to be a dominant health problem and

ranked as the second leading cause of morbidity among

pilgrims, with a very high fatality rate. This is indicated in

the Saudi Ministry of Health’s annual health report, with

heart diseases being the chief cause of morbidity due to

exhaustion during the performance of the Haj rituals and

heat, since Haj season during these studies came during

summer time (Ghaznawi & Khalil 1988; Ministry of Health

Annual Report 1989). This and the fact that this important

health problem has not been well-defined motivated us to

explore the bacteria and viruses commonly involved in the

aetiology of the respiratory tract infections among pilgrims

who were referred to one hospital and three dispensaries

during the 1991 and 1992 pilgrimage seasons. We hope that

we could contribute to better management and control of the

disease in the future.

Materials and methods

Patients

Seven hundred and sixty-one throat swabs and 395 sputum

specimens were collected from patients of different

nationalities with signs and symptoms of respiratory tract

infection over a period of two months during each pilgrimage

season in 1991 and 1992. Specimens were collected at four

medical service locations where the pilgrims are mainly seen.

One was the Ajyad Hospital in Makkah, which is situated at

the doorstep of the’Al-Haram’ mosque in Makkah and drew

most of the pilgrimage patients. The other centres are in

Jeddah city, the main port of entry: the dispensaries of the

harbour and the airport and the King Abdulaziz University

dispensary. All but 86 specimens (66 in June 1991 and 20 in

June 1992) from patients admitted to Ajyad Hospital were

from outpatients.

All the patients were seen by a doctor who diagnosed the

case as upper respiratory infection (URI) or lower respiratory

tract infection (LRTI) based on history and physical

examination. The recognized clinical syndromes and criteria

used in the diagnosis of LRTI in the 86 hospitalized patients

were evidence of pulmonary consolidation on physical

examination and radiograph. All 86 cases showed chest X-ray

changes compatible with LRTI. Two patients had

tuberculosis; one with an extensive old tuberculosis was given

antituberculosis triple therapy and referred to the chest unit.

Specimen collection

Two throat swabs were collected from each patient, one for

cell culture and virus identification and the second for

bacterial identification. The first swabs were immersed in

microfuge tubes containing 1 ml tris-saline-calcium chloride

buffer, pH 7.2 containing 500 i.u/ml penicillin and 500 mg/ml

streptomycin and were stored at 270° C until used. The

second swab was placed in Amies transport medium and

plated within 4 h on blood agar and incubated anaerobically

for bacterial examination.

Sputa were also collected and examined microscopically

and a gram-stained film was examined. Sputum was then

cultured on 5% defibrinated horse blood, chocolate and

MacConkey agars and incubated overnight in 5% CO2 at

37 °C. Potential pathogens were identified according to

standard methods (Hawkey & Lewis 1989). Sputa were also

screened for the presence of acid-fast bacilli by examining

Ziehl-Neelson stained smears.

Cell culture and monoclonal antibodies

Cell culture method was as described by Ballew & Forrestor

(1978). Hep-2 cells (carcinoma of larynx, Cat. no. 03–108,

Flow Laboratories Limited, McLean, USA) were used for

virus isolation. Cells were inoculated with the specimens and

grown in minimal essential medium MEM (Eagel)

supplemented with 10% foetal calf serum, glutamin, sodium

bicarbonate, 100IU/ml penicillin, 100 mg/ml streptomycin and

25 mg/ml fungizone. Viruses were then identified by

immunofluorescence (Stout et al. 1989) using pool and type-

specific monoclonal antibodies directed against adenovirus,

respiratory syncytial virus (RSV), influenza virus A and B,

parainfluenza virus 1, 2, 3 and picorna virus (Bactely viral

respiratory screening and identification kit were obtained

from Baxter Health Care Corporation, West Sacramenta,

Cat. no. 1029–86).

Complement fixation test

A single blood sample was collected during the convalescent

phase of illness and tested for complement-fixing antibodies

(Bradstrett & Taylor 1962) against adenovirus, RSV, influenza
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virus A and B, parainfluenza virus 1, 2, 3 and picorna virus.

(Influenza A and B, parainfluenza 1, 2, 3, RSV, adenovirus,

complements were from Whittaker Bioproducts, Walkersville,

MD, USA). Picorna virus complement was from Serion

Immunodiagnostica Gmbh, Würzburg, Germany).

Results

We collected 1156 specimens, 395 sputum and 761 throat

swabs, from patients belonging to 30 different nationalities

whose ages ranged from 10 to 80 years and who complained

of respiratory infections. Ninety-three percent of these

patients were seen and treated at the outpatient clinics. The

remaining individuals were in-patients at Ajyad General

Hospital in Makkah city. Of the 289 sputum specimens

collected from patients with lower respiratory tract infections

during the pilgrimage season of 1991, 47 revealed

pneumonia, 4 showed bronchopneumonia and 238, bronchitis

as diagnosed clinically and radiologically. Culture of 289

sputum specimens yielded normal upper respiratory tract

flora or no growth in 213 (73.7%) cases and in the remaining

76 (26.3%) patients, cultures yielded one type of bacterial

pathogen each. In the 1992 pilgrimage season, 106 sputa were

collected, 42 (39.6%) of which yielded positive cultures

(Table 1). Seventeen patients had pneumonia, three had

bronchopneumonia and 86 had bronchitis.

Haemophilus influenzae was the most frequent organism

and found in 10% of 1991 sputum specimens, followed by

Klebsiella pneumoniae (5.2%), Streptococcus pneumoniae

(4.8%), Staphylococcus aureus (3.8%) and Streptococcus

pyogenes (2.4%). However, among the strains isolated from

1992 pilgrims, Klebsiella pneumoniae was the predominant

organism recovered from 15.1% sputum specimens, followed

by both Haemophilus influenzae and Streptococcus

pneumoniae (12.3% each). Staphylococcus aureus and

Streptococcus pyogenes were not recovered (Table 1). When

all 395 sputum specimens (289 of 1991 and 106 of 1992) were

screened for tuberculosis, five of the 1991 and none of the

1992 specimens were positive for acid fast-bacilli.

Bacterial cultures from 761 throat swabs yielded normal

upper respiratory tract flora or no growth (negative cultures)

except for Streptococcus pyogenes which was isolated from

seven patients who complained of sore throat and bronchitis.

Immunofluorescence screening using polyclonal antibodies
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Bacterial Strain 1991 1992 

(n 5 289)* (n 5 106)*

Haemophilus influenzae 29 (10%) 13 (12.3%)

Klebsiella pneumoniae 15 (5.2%) 16 (15.1%)

Streptococcus pneumoniae 14 (4.8%) 13 (12.3%)

Streptococcus pyogenes 7 (2.4%) 0

Staphylococcus aureus 11 (3.8%) 0

Total 76 (26.3%) 42 (39.6%)

*Total number of specimens tested

Table 1 Distribution and types of bacterial

isolates from sputum specimens

Table 2 Number and type of viruses detected in the throat swabs and sera of 1991 and 1992 pilgrims

Virus Immunofluorescent MAbs Complement Fixation Test

1991 (n 5 305) 1992 (n 5 456) 1991 (n 5 50) 1992 (n 5 26)

Respiratory syncytial virus 3 15 4 1

Influenza virus A 1 33 11 6

Influenza virus B 1 14 3 0

Parainfluenza virus 1 1 14 2 1

Parainfluenza virus 2 2 11 0 0

Parainfluenza virus 3 3 14 0 0

Adenovirus 3 33 3 3

Picorna virus — — 4 1

Total 14 (4.6%) 134 (29.4%) 27 (54%) 12 (46%)

— not tested.
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of throat swabs showed that 14 of 305 (4.6%) from 1991 and

134 of 456 (29.4%) from 1992 were positive for a viral agent

(Table 2). When these viral positive specimens were examined

by immunofluorescent test and monoclonal antibodies to

implicate the exact viral agent, influenza virus A and

adenovirus and, to a lesser extent, syncytial virus, were by far

the most frequent causative agent of respiratory tract

infection in both pilgrimage seasons (Table 2).

Of 50 serum specimens from 1991 and 26 specimens from

1992 tested for complement fixing antibody, influenza A was

by far the most frequent virus encountered in both seasons.

Altogether 17 (22.4%) specimens were positive for influenza

A virus. Influenza B and parainfluenza 1 were detected in 3

(3.9%) and 2 (2.6%) cases, respectively. Adenovirus were

detected in 6 (7.9%) of the specimens tested. Respiratory

syncytial virus and picorna virus were each detected in 5

(6.6%) specimens. Parainfluenza virus 2 and 3 were not

encountered at all (Table 2). This is consistent with the

results from the monoclonal antibodies test which showed

that influenza A and adenovirus were the most frequent

viruses.

Discussion

This study focused on the pattern of respiratory tract

infection during the pilgrimage (Haj) seasons of 1991 and

1992. There was an increase in the potential bacterial

pathogens isolated from sputum specimens of patients with

LRTI, from 26.3% in 1991–39.6% in 1992. So far, H.

influenzae was the most frequent organism isolated, 35.6% of

the positive sputum culture in the two pilgrimage seasons,

followed by K. pneumoniae (26.3%), St. pneumoniae

(22.9%), Staph. aureus (9.3%) and St. pyogenes (5.9%). In

contrast with other findings, a prospective and retrospective

study from Jeddah, Saudi Arabia, revealed that H. influenzae

was the predominant organism isolated from patients with

LRTI (Al-Hadramy et al. 1983, 1988). Also, a recent study

from Jeddah showed that H. influenzae, followed by St.

pneumoniae, were the most common cause of bacterial

pneumonia; H. influenzae accounted for more than one third

of the cases (Al-Dabbagh et al. 1989).

Clearly the previous studies agree with our findings that H.

influenzae is by far the commonest potential bacterial

pathogen isolated from LRTI. However, in the USA,

pneumococci followed by H. influenzae were the commonest

cause of bacterial pneumonia. They have been implicated in

36% and 15%, respectively, as a common pathogen in the

community (Garibaldi 1983).

K. pneumoniae was the second most common organism

isolated from LRTI; followed by St. pneumoniae they account

for 26.3% and 22.9% of the cases, respectively. This sharply

contrasted with reports from Jeddah city (Al-Dabbagh et al.

1989), where the incidence of K. pneumoniae strains isolated

among nonpilgrims was less than 3%, whereas St.

pneumoniae were the second most common bacterial

pathogen. This high incidence of K. pneumoniae infection

could be due to the fact that many of the pilgrims are

debilitated, malnourished and elderly. Noteworthy, a study

from Bombay showed that gram-negative bacteria including

K. pneumoniae species were the common potential pathogen

isolated from patients with RTI (Kamat et al. 1979). None of

the normal flora isolated were found to be pathogenic, as

evidenced by isolation in a pure culture. Negative culture may

be attributed to other aetiologic agents or patients already

being on chemotherapy. Previous antimicrobial chemotherapy

may reduce the possibility of the isolation of the potential

pathogens from sputum (Spencer & Philp 1973; Philp &

Spencer 1974). The growth of pneumococci, in particular,

may be inhibited by even a single dose of an antimicrobial

agent before admission (Crofton 1970). Frequent use of

antibiotics which may be self-administered by patients, or

bought over the counter from pharmacies result in failure to

identify any potential pathogen, despite strong clinical

evidence of chest infection. This is disquieting, so prediction

of the presence of infection from the chest X-ray may lead to

earlier diagnosis. Tuberculosis is not considered a big

problem during pilgrimage season, its overall incidence is 1%.

Our results show that identification of the viral agents which

cause the respiratory illness using throat swabs and specific

monoclonal antibodies in cell culture is a very specific and

reliable test and most of the specimens could be analysed

using this approach. This is in contrast to the results observed

with the complement fixation tests, where many isolates

could not be characterized because they reacted with more

than one virus or they were anticomplementary. Also,

carrying the screening of viral agents to two stages saved a lot

of effort and money. In the first stage, polyclonal antibodies

were used to test for the presence of viral agents, then only

the positive cases in Phase I were processed to Phase II, in

which viral specific monoclonal antibodies were used against

each virus. The pattern of prevalence of viruses in 1991 and

1992 pilgrimage seasons were identical. In each season,

influenza A and adenovirus predominated. Both complement

fixation and monoclonal antibodies tests are in agreement

regarding the prevalence of influenza A and adenovirus. Thus

these two viruses should be targeted in any future

prophylactic measures.
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