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Background: Diagnosis and treatment of respiratory tract infections (RTI) in a mass-gathering situation such as hajj is a medical challenge 
that requires quick decision-making and considerable knowledge about its etiology and treatment methods. High prevalence of RTI 
during Hajj and tendency of caravan physicians to treat of patients quickly in such situation lead to prescription of parenteral steroids. 
Nonetheless, no study has focused on the short-term and long-term effects of systemic steroids in Hajj pilgrims with RTI.
Objectives: This study focuses on efficacy of systemic consumption of corticosteroids in alleviating symptoms of RTI.
Patients and Methods: This clinical trial was included 1671 pilgrims in Hajj 2012 who had symptoms of RTI based on caravan physician’s 
findings. The patients were divided to two groups to receive either parenteral corticosteroid or other drugs. Patients who received 
antibiotics for bacterial infections were excluded. This survey concentrated on general symptoms of RTI during Hajj such as fever, 
musculoskeletal pain, coryza, sore throat, cough, dyspnea, and hoarseness before, 24 hours after, and five days after drug consumption. 
For classification and analysis of data, SPSS 17 was used. Descriptive statistical and Chi square test were used to compare variables.
Results: In comparison to corticosteroid injection, treatment without systemic corticosteroids could reduce the fever more significantly 
within five days (P < 0.05), while it had no effect after 48 hours (P > 0.05). Although corticosteroids alleviated the symptoms during 
the first 48 hours (P > 0.05), they had no more effect after five days of consumption (P > 0.05). Treatment with medications other than 
corticosteroid had less effect on reducing coryza (P > 0.05) while corticosteroids had significant alleviating effect on coryza, cough, and 
musculoskeletal pain (P < 0.05).
Conclusions: There is a need to conduct more comprehensive studies on effect of combination therapy with corticosteroids and 
antibiotics as well as their short-term and long-term adverse effects on the immune system. While injecting corticosteroids is commonly 
administered in patients with RTI, they are not recommended due to the lack of data on their long-term therapeutic and adverse effects.
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1. Background
Each year, over two million pilgrims from all over the 

world gather in Mecca to perform the Hajj Rites. Such 
congregation is expected to facilitate transmission of 
pathogenic organisms, especially viruses that lead to re-
spiratory tract infections (RTI) (1). RTI is a common illness 
and the most common cause of the hospital admissions 
during Hajj in Mecca and Medina (2). The Common Cold 
is the most prevalent type of contracted RTI during the 
Hajj. Other viral infections such as influenza might lead 
to severe diseases among pilgrims since many of pil-
grims are the elderly. Crowded places, fatigue, and the 
extreme climatic conditions are important factors for 
transmitting air-borne and droplet-borne infections (2). 
This imposes considerable burden by increasing health-
care costs, hospital-bed demand, and lost workdays, and 
might disseminate infection across continent (3). Choos-
ing the best treatment strategy would help reduce costs 
and take advantage of this spiritual opportunity. System-

ic corticosteroids have been demonstrated to increase 
the likelihood of resolution or improvement of symp-
toms in acute sinusitis, viral croup, and sore throats. 
Corticosteroids are known as of the most effective drugs 
in treatment of respiratory diseases symptoms (4, 5); 
however, few studied have focused on the short-term and 
long-term effects of the drug in Hajj pilgrims with RTI.

2. Objectives
Considering the importance of physical health during 

Hajj and the high prevalence of RTI, this study aimed to 
evaluate the efficacy of corticosteroids on RTI symptoms.

3. Patients and Methods
This clinical trial included 180 Iranian pilgrims’ cara-

vans during Hajj 2012. These convoys were chosen be-
tween 600 Iranian convoys based on population known 
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Table 1.  Effect of Systemic Corticosteroids on Fever, Musculoskeletal Pain, Coryza, Sore Throat, Cough, and Hoarseness in Respiratory 
Tract Infections a

Clinical Symptoms Before Treatment 24 Hours After Treatment 48 Hours After Treatment

Fever 49.76 12.8b 54.2

Musculoskeletal pain 70 8.2b 6.1b

Coryza 74.5 20.1b 14.3b

Sore throat 89.3 33.6b 73.1

Hoarseness 75.2 29.6b 19.8b

Dyspnea 54 55.1 26.1b

Cough 89.5 33.6b 26.1b

a Data are presented as %.
b P < 0.05 in comparison with rates before treatment (95% CI).

as the Cochran formula. All patients had RTI symptoms 
based on findings by caravan’s physician during Hajj 
2012. Any patient with a history of asthma or other lung 
disease and those who were taking corticosteroids or an-
tibiotics for bacterial infections was excluded. Written 
informed consent was obtained from all patients. 

This study conforms to the international ethic codes 
and was approved by local ethic committee.. This study 
concentrated on the effect of corticosteroids on fever, 
musculoskeletal pain, coryza, sore throat, cough, and 
hoarseness. The patients were divided into two groups: 
one group received the parenteral corticosteroid and 
other group received drugs other than corticosteroid 
or conservative measures. A double-blinded study was 
not possible because it was done during Hajj season. 
Caravans’ physicians in 180 convey were obliged to fol-
low patients who were on corticosteroids. In 50 conveys, 
patients who had received non-corticosteroid treatment 
were followed. All of the patients with RTI were included 
in this study. This study concentrated on general symp-
toms of RTI during Hajj such as fever, musculoskeletal 
pain, coryza, sore throat, cough, dyspnea, and hoarse-
ness before, 24 hours after, and five days after drug con-
sumption. Patients were screened for eligibility when 
physicians were available in each caravan. The data was 
collected in three phases: before, 24 hours after, and five 
days after drug consumption. In this study, no interven-
tion was performed by physician and data on diagnosis 
and treatment were extracted from a checklist by medi-
cal researcher. Collected data were delivered into a com-
puter and analyzed by SPSS 17 (SPSS Inc., Chicago, IL, USA). 
Chi square test were used to compare variables. The alpha 
level was set at 0.05 for all analyses and 95% confidence 
intervals were calculated.

4. Results
A total of 1670 patients were screened in this study with 

785 (47%) being women. The mean age of these patients 
was 54.13 ± 20.05 years (range, 15-92). Overall, 1321 patients 
(79.1%) had upper RTI and 207 (12.34%) had lower RTI with 
both upper and lower RTI in 143 patients (8.56%). In ad-

dition, 1076 patients (64.4%) received parenteral cortico-
steroids among which dexamethasone was administered 
to 1398 (83.7%), betamethasone to 97 (5.8%), L-betametha-
sone to 44 (2.6%), hydrocortisone to seven patients (0.4%) 
while eight patients (7.5%) had received drugs other than 
corticosteroids. Among all prescribed drugs, betametha-
sone and dexamethasone could lower the fever from 56% 
to 9.6% within the first 24 hours after the consumption. 
Table 1 shows a significant reduction of fever. The coryza, 
musculoskeletal pain, hoarseness, cough, and sore throat 
were relieved significantly within 24 hours and five days 
of treatment. In comparison to corticosteroids, non-cor-
ticosteroid regimens could significantly reduce the fever 
after five days of treatment; however, they had no effect 
after 48 hours whereas corticosteroids treated the symp-
toms in 48 hours but they had no long-term effect after 
five days of consumption. Additionally, non-corticoste-
roid drugs had no effect on coryza while corticosteroids 
had significant effect on coryza, cough, and musculo-
skeletal pain. In comparison to corticosteroid injection, 
the treatment without using systemic corticosteroids 
could reduce the fever more significantly within five days 
of treatment (P < 0.05), while it had no effect after 48 
hours (P > 0.05). Although corticosteroids alleviated the 
symptoms in the first 48 hours (P > 0.05), they had no ad-
ditional effect after five days of consumption (P > 0.05). 
Non-corticosteroid treatment had less effect on coryza (P 
> 0.05) while corticosteroids had significant effect on re-
lief of coryza, cough, and musculoskeletal pain (P < 0.05).

5. Discussion
It seems that non-corticosteroid treatments have sig-

nificant effect on reduction of fever and they indicated 
better results in long-term consumption in comparison 
with systemic corticosteroids. This study showed that 
parenteral corticosteroid drugs would significantly al-
leviate coryza, musculoskeletal pain, hoarseness, cough, 
and sore throat. This study was the first study that 
evaluated the influence of corticosteroid treatments 
on symptoms of RTI during Hajj and these results can 
help to design treatment protocols for RTI in Hajj. Previ-
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ous studies assessing the benefits and adverse effects of 
corticosteroids in treating acute sore throat suggested 
a more quick alleviation of throat discomfort with cor-
ticosteroid administration that lasted for only 24 to 48 
hours. Moreover, a recent systematic review on this issue 
concluded that in addition to antibiotic use, corticoste-
roids provide symptomatic relief of pain in sore throat. 
This conclusion was made based on a six-hour decrease 
in the mean interval to onset of pain relief (6, 7). Recently, 
there has been an increased interest in the use of adjunc-
tive anti-inflammatory medication in addition to antibi-
otic treatment in patients with pneumonia. As discussed 
above, an ideal anti-inflammatory drug would be able 
to reduce the excessive systemic complications of the 
inflammatory response without affecting the necessary 
response required for resolution of local inflammation. 
All the above mentioned drugs are able to reduce the 
inflammatory response (8); however, the inflammatory 
response differs widely between patients with regard 
to age, causative microorganism, and comorbidities as 
well as many other characteristics. Some patients might 
require a high dose of anti-inflammatory drugs, whereas 
others would not benefit from this medication at all. Un-
fortunately, the long-term effects of multiple administra-
tions of corticosteroids (especially in recurrent cases) 
are rarely considered. Long-term corticosteroid therapy 
has been linked to decreased bone mineral density (9). In 
addition, there are many conservative treatments such 
as rest, fluids, warm salt water gargling, and anesthetic 
lozenges, which might provide beneficial effects with-
out accompanying risk of adverse events (10). Future re-
search concerning the role of corticosteroids as adjunc-
tive therapy in patients with RTI will have to clarify the 
current uncertainties. First, the existing results need to 
be confirmed in a large, multicenter, preferably with 
patients stratified by severity of pneumonia. This study 
needs to be sufficiently powered to analyze the beneficial 
effect of corticosteroids in subclasses of patients, such as 
those with high cytokine responses or with discrepan-
cies between cortisol levels and cytokine responses. Sec-
ondly, as mentioned above, adjunctive treatment with 
corticosteroids may not be beneficial to all patients (11). 
Excessive inflammatory response during pneumonia is 
not experienced by all patients. In patients with an oth-
erwise modest inflammatory response, use of corticoste-
roids might be unfavorable. A large study is also needed 
to characterize patients’ with unfavorable effects of cor-
ticosteroid treatment and to evaluate potential harms 
owing to corticosteroids. A variety of anti-inflammatory 
agents might provide benefits in treatment of sore throat 
through the mitigation of inflammation. Corticosteroids 
are an appealing, inexpensive, and familiar agent to be 
used to test this anti-inflammatory hypothesis. Physi-
cians could benefit from an evidence-based analysis of 
this topic. The objective of this study also described the 
effectiveness and tolerability of using corticosteroids for 
pain relief in acute pharyngitis (12). Anyway, more com-

prehensive studies on effect of combination therapy with 
these drugs and antibiotics as well as their short-term 
and long-term adverse effects on the immune system 
are needed. Finally, the widespread use of corticosteroid 
injections in patients with RTI is not recommended due 
to the lack of data on long-term effects of treatment and 
adverse effects of such injections.
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