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Abstract 

Background: Chronic renal failure (CRF) and end-stage renal disease (ESRD) are among the underlying reasons for the hospitalization of 
expeditionary pilgrims to Mecca.   
Objectives: This study aimed to evaluate the reasons and consequences of sending the patients with CRF and ESRD to Mecca to perform 
rites of pilgrimage. 
Methods: This retrospective cross-sectional study assessed the profiles of all pilgrims in 2012 and 2013. The independent variables were 
awareness and unawareness of the patients with CRF and patients on dialysis; moreover, the dependent variables were reasons for 
referral and hospitalization in hospital, probable death rate, and indications of dialysis in an emergency.   
Results: Out of all Pilgrims, 2416 (1.76% of the total pilgrims’ population) cases had CRF, out of whom 1.15%, 10.47%, and 88.36% of the 
patients were on dialysis, aware, and unaware of their disease, respectively. Furthermore, 93 (3.9%) patients with CRF were hospitalized 
during Hajj. Cardiovascular disease (41%) and respiratory diseases (20%) were the most common reasons for patients’ hospitalization. 
Conclusion: It is suggested that the glomerular filtration rate of the pilgrims be calculated before sending them to Hajj; moreover, the 
patients with CRF should be screened accurately. Proper vaccination and cardio check-up are necessary before the Hajj expedition. 
Considering low-salt diet and adequate fluid intake in patients with CRF during Hajj can minimize patients' referral to hospitals. 
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1. Background 

Hajj rite is a universal event in which millions of 
Muslims gather in Mecca from all over the world. 
About two million Muslims in the world participate in 
this religious ritual annually (1). Approximately, 
100,000 pilgrims go to Mecca from Iran (2). The 35-
45-day course of Hajj has its specific complexities and 
features regarding health aspects (3). Health 
problems in days of the Hajj can generally be divided 
into two groups. The first group of complications 
includes infectious diseases, trauma, heat exhaustion, 
as well as digestive and respiratory problems that 
involve pilgrims during Hajj.   Following that the 
second group consists of the worsening of underlying 
diseases, such as cardiovascular, respiratory, 
psychiatric, and renal diseases due to changes in 
lifestyle and living conditions (4-7).  

One of the most important chronic failures 
affecting a percentage of pilgrims is chronic renal 
failure (CRF) (8). The CRF is a health problem all over 
the world, and the prevalence of end-stage renal 
disease (ESRD) is incrementally high (9). On the 
other hand, CRF is very prevalent in elders (10) who 
account for the majority of those going on a 

pilgrimage to Mecca. This fact highlights the 
importance of attention to CRF as much again in the 
days of Hajj (8).  

Many patients on dialysis would like to participate 
in Hajj spiritual rituals. Since these patients are in a 
specific disease group, special policies should be 
considered for them. These patients are more 
exposed to the risk of infections, nutritional 
problems, side effects of medications, hospitalization, 
morbidity, and mortality due to different diseases for 
their vulnerable situation and weaker immune 
system (11). On the other hand, cardiovascular 
diseases in this group of patients are the first reason 
for death and hospitalization in ordinary conditions 
(12) that may be the main reason these days for 
specific conditions of Hajj (1). 

According to the specific conditions of these 
individuals, patients with CRF had been prevented 
from going to Hajj every few years following the 
Health Ministry's advice. However, this restriction 
imposes a heavy mental load on these patients.  
 

2. Objectives 

This study aimed to evaluate this issue regarding 

http://ircmj.org/index.php/IRCMJ/article/view/143
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the attainment of necessary protocols and 
recommendations to reduce the probability of 
hospitalization and complications of CRF and ESRD 
problems during Hajj.  

 

3. Methods 

The study population of this retrospective cross-
sectional study included all patients with renal failure 
who suffered from CRF and ESRD and participated in 
the Hajj ritual in 2012 and 2013. The medical files of 
these people were available in the archives of the 
Iranian Medical Center for Hajj Pilgrims. The samples 
were selected using a census method.  

Electronic profiles were explored in this study 
before sending all Iranian pilgrims to Hajj in 2012 
and 2013. Before being sent to Hajj, evidence of 
heart disease and testing before dispatching and 
medications were available for pilgrims. The ESRD 
on dialysis and CRF patients were identified  
before embarking by exploring their documents. 
Subsequently, the glomerular filtration rate (GFR) 
was calculated according to creatinine, age, and 
weight recorded in their documents using the 
Cockcroft-Gault formula. People with GFR less than 
60cc/min for 1.73 m2 body surface area (BSA) were 
identified as patients with CRF who were not aware 
of their illness (unaware).   

The ESRD patients on hemodialysis were 
identified by an introduction form given by Iran 
Kidney Foundation to introduce them to the dialysis 
center in Hajj, which was in their document before the 
expedition. A nephrologist who was a member of the 
research team evaluated the electronic and non-
electronic documents archived in Mecca and Medina 
hospitals and recorded all the data in the prepared 
checklists. The data included physical examinations, 
medical history, findings, analysis of documents, 
reasons for referral, referral outcome, rate and cause 
of admissions, need for emergency dialysis, as well as 
the cause of death and morbidity rates during the Hajj. 

The accuracy of the recorded data in the checklist 
was rechecked by another physician committed to 
Hajj and Pilgrimage Hospital. The two independent 
variables were awareness and unawareness of the 
patients on hemodialysis about CRF and ESRD; 
moreover, the dependent variables were reasons for 
referral and hospitalization, admission outcome, 
causes of mortality and emergency dialysis, and 
frequency of emergency dialysis.  

Furthermore, hospitalization outcomes as full 
recovery , more advance previous CRF, or death were 
determined in the checklists. In this study, the 
questionnaires were initially collected and coded, and 
the data were entered into SPSS software (version 
20) to analyze and test the hypotheses through 
descriptive and inferential statistics. The inclusion 
criteria were: 1) diagnosis of the patients with CRF 
according to the descriptions in the document before 

the expedition, 2) GFR less than 60cc/min for 1.73 m2 
of BSA, and 3) ESRD patients on hemodialysis or 
peritoneal dialysis before the expedition to Hajj.  

On the other hand, the patients with CRF or ESRD 
on dialysis who referred to the clinic or hospital in 
the center of Hajj pilgrimage due to accidents, such as 
trauma and problems unrelated to their underlying 
disease in the days of Hajj, as well as those With 
normal renal function before and during the Hajj who 
were admitted due to acute renal failure and required 
emergency dialysis were excluded from the study. 
Informed consent was obtained from all people who 
went to Hajj regarding the use of their hospitalization 
documents for research activities; moreover,  
they were assured of the confidentiality of their 
information. 

 

4. Results 

4.1. Data related to total pilgrims who participated in 
Hajj during 2012 and 2013 

All participated populations in Hajj were 75067 
and 61525 cases in 2012 and 2013, respectively 
(n=136592). Moreover, the mean±SD ages of the 
participants in 2012 and 2013 were 53±25 and 
54±21years, respectively. The results of the t-test 
showed no significant difference among the 
participants in this regard during 2012 and 2013 
(P=0.231). Furthermore, 29456 (48%) males and 
32023 (52%) females, as well as 37564 (50.04%) 
males and 37503 (49.96%) females participated in 
Hajj during 2013 and 2012, respectively (P=0.456). 

The screening was performed before the 
participants embarked on Hajj in 2012 and 2013, and 
the frequency percentages of the chronic diseases in 
the general population were 38.07% (n=28580) and 
26.17% (n=16104) in 2012 and 2013, respectively.  

The Chi-square test showed no significant 
difference between 2012 and 2013 regarding the 
frequency of patients (P=0.231). In addition, the 
comparison of patients with a history of renal disease 
between 2012 and 2013 revealed no significant 
differences between them in this regard (P>0.05). 

According to Table 1, hypertension (HTN) 
(17.2%), diabetes mellitus (DM) (10.9%), and 
coronary artery disease (3.5%) were the most 
common diseases among Iranian pilgrims in 
descending order. On the other hand, cirrhosis 
obtained the lowest prevalence rate among diseases. 
According to the screening data of pilgrims, the 
frequency percentages of the CRF recorded based on 
history and ESRD patients on dialysis were estimated 
at 0.18% and 0.02%, respectively. 

According to Table 1, HTN and DM are the most 
prevalent underlying diseases among Iranian pilgrims 
in descending order.  

 
4.2. Data related to patients with CRF  

Regarding GFR, 2416 (1.7%) pilgrims had GFR 
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lower than 60cc/min. In total, 0.18% and 1.56% of 
these populations were aware and unaware of their 
disease, respectively, before embarking according to 
their accessible medical documents in the pilgrimage 
center. In addition, 28 pilgrims (1.65% of the total 
patients and 0.02% of the total pilgrims) were on 
dialysis. Totally, among 2416 cases with renal 
disease, 1512 (63%) individuals were male. 
Moreover, 4.5% and 32.4% of the females were 
aware and unaware, respectively. In addition, 0.4% of 
them were on dialysis.  

The mean±SD age of the patients with CRF was 
62.51±10.86, and no significant difference was 
observed between two age groups regarding 
awareness, unawareness, and dialysis (P>0.05). In 
the aware group, 190 (75%), 60 (23.7%), and 3 
(1.185%) of the patients had 30=<GFR<60, 
15=<GFR<30, and GFR<15, respectively. On the other 
hand, in the unaware group, 1988 (93.1%) and 147 
(6.8%) cases had 30=<GFR<60  and 15=<GFR<30, 
respectively (Table 2).  

4.3. Reasons for the hospitalization of the patients with 
CRF 

Totally, 93 (3.9%) patients with CRF were 
hospitalized in the pilgrimage medical center of 
Mecca and Medina in 2012 and 2013. Furthermore, 
2044 cases of referral and hospitalization were 
recorded in Mecca and Medina during these 2 years, 
among which 96 cases (4.5%) were due to CRF, and 
three cases were removed from the study due to 
hospitalization by trauma. 

Cardiovascular disease (1.6% of the total CRF and 
41% of the 93 hospitalized patients with CRF), 
respiratory diseases (0.8% of the total CRF and 20% 
of the 93 hospitalized patients with CRF), and renal 
diseases (0.53% of the total CRF and 13% of the 93 
hospitalized patients with CRF) were the leading 
causes of hospitalization of patients with CRF in 
Mecca and Medina in 2012 and 2013 (Table 3). 

The frequency proportion of hospitalization in the 
dialysis group was 10 in 93 (10.75% of the 
hospitalized renal patients), which is equal to 0.48 of  

 
Table 1. Investigation of the disease prevalence in 2012 and 2013 

   Frequency    
Row Disease 2012 Percent 2013 Percent Significant 
1 Hypertension 12328 16% 11176 18% 0.12 
2 Diabetes Mellitus 7488 9.9% 7403 12% 0.12 
3 Coronary Artery Disease 2780 3.7% 2074 3.3% 0.14 
4 Anemia 1965 2.6% 1836 2.9% 0.12 
5 COPD 264 0.35% 242 0.39% 0.012 
6 Heart Failure 210 0.28% 204 0.33% 0.124 
7 History of  MI 354 0.47% 325 0.53% 0.231 
8 Cardiac Arrhythmia 223 0.29% 212 0.34% 0.234 
9 Renal Failure 125 0.166% 128 0.21% 0.125 
10 History of Stroke 123 0.163% 113 0.183% 0.123 

COPD: Chronic obstructive pulmonary disease 
MI: Myocardial infarction 

 
Table 2. Characteristics of patients with chronic renal failure in 2012 and 2013 

Chronic Renal 
Failure 
GFR<60 

Frequency 
Percentage of each group 

in total patients with 
renal failure 

Percentage of 
each group of 

pilgrims 

Percentage of 
male in each 

group 

<GFR 
<60 30 

15<GFR 
<30 

GFR 
<15 

Aware 253 10.47% 0.18% 5.8% 75% 23.7% 1.18% 
Unaware 2135 88.37% 1.56% 56% 93.1% 6.8% 0 
Dialysis 28 1.15% 0.02% 0.7% 0 0 100% 
Total 2416 100 1.76% 62.5% - - - 

 
Table 3. Main causes of hospitalization of patients with chronic renal failure in Mecca and Medina  

Disease Frequency 
Patients with chronic renal 
failure (Percent)  (n=2416) 

Admitted patients 
(n=93) (Percent) 

Cardiac Diseases (ACS, CHF, Arrhythmia) 39 1.6 41 
Respiratory (Asthma, COPD, Bacterial and Viral Pneumonia) 19 0.8 20 
 GI (GI Bleeding  and Gastroenteritis) 5 0.2 5 
Infection (Cellulitis, Sepsis, Peritonitis) 6 0.2 6 
Renal (AKI on CKD, Electrolyte Disorders, UTI, Non-
Functioning AVF, Kidney Stones) 

13 0.53 13 

Endocrine (Hypoglycemia and Hypoglycemia) 2 0.01 2 
Hematology (Anemia) 1 0.05 1 
Ophthalmology (Conjunctivitis) 1 0.05 1 
Urology( BPH ) 1 0.05 1 
Surgery (Appendicitis) 2 0.1 2 
Neurology (CVA and Convulsion) 4 0.2 4 
Total among 2413 people 93 3.9 100 

GI: Gastrointestinal, AKI: Acute Kidney Injury, CKD: Chronic Kidney Disease, AVF: Arteriovenous fistula 
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Table 4. Problems while hospitalization among patients with 
chronic renal failure in Mecca and Medina 

Disease Frequency Percent 
Cardiac Diseases  11 0.4 
Infectious Diseases  2 0.1 
Renal Causes  34 1.4 
Endocrine  3 0.1 
Hematologic Diseases 17 0.7 
Urologic Diseases 1 0.05 
Total 68 2.8 

 
the total hospitalizations among all pilgrims. The 
number of patients on dialysis who participated in 
Hajj was 28 cases, 35.7% of whom were hospitalized 
in these days. Hyperkalemia (3 out of 10 patients) 
and cardiovascular disease (3 out of 10 patients) 
were the most important reasons for hospitalization 
in 2012 and 2013, respectively. Therefore, 10.7% of 
the patients on dialysis were hospitalized due to 
hyperkalemia and the same number (10.7%) due to 
cardiovascular disease. 

The frequency of hospitalization in the aware 
group was 10 out of 93 cases (10.75% of the 
hospitalized patients due to renal failure), which is 
equal to 0.48% of all hospitalization among  
all pilgrims. In the aware group, four patients 
underwent a kidney transplant before, and all of 
them (100%) were admitted to participate in Hajj. 
Bacterial pneumonia was the leading cause of 
hospitalization in aware patients with CRF (3 out of 
10 admitted patients and 2 out of the 3 cases with 
kidney transplant patients). 

Out of 93 patients in the unaware group, 73 
(78.5%) cases were hospitalized. Moreover, acute 
coronary syndromes (17 cases out of 73 patients) 
and bacterial pneumonia (17 cases out of 73 patients) 
were the major causes of hospitalization among 
unaware patients. 

Other complications during hospitalization are 
regarded as problems that consist of other reasons 
for hospitalization. According to Table 4, the majority 

of complications during hospitalization among 
patients with CRF were due to renal failure including 
hyperkalemia as the most common (n=18), acute 
kidney injury (AKI) (n=14), and hypernatremia 
(n=1). Following that, the second group of 
complications included hematologic disorders, such 
as anemia (n=17, 0.7%) during hospitalization.  

In total, 11 patients required emergency dialysis, 
including ESRD patients on dialysis (n=9),   aware 
patients with CRF (n=1), and unaware patients with 
CRF (n=1). Hyperkalemia (4 cases out of 9 patients, 
44.4%) was the most common cause of emergency 
dialysis in ESRD patients on dialysis. Emergency 
dialysis in these patients was determined just outside 
the dialysis program routine that required a referral 
to Iran's hospitals. 

Regarding the outcome of hospitalized patients, a 
15.9% increase was observed in creatinine (Cr), and 
renal failure was noted among unaware patients with 
CRF (Table 5). Considering the hospitalization time of 
patients, this study indicated that 52.7%, 9.26%, and 
20.4% of the hospitalizations were before, after, and 
during Tashrigh days, respectively (on the 5th day of 
Dhu al-Hijjah when pilgrims should go to Arafat and 
Mina). No significant relationship was seen between 
hospitalization time and reason (P>0.05). 

With respect to the heaping up of hospitalization 
time in different times of the Hajj ritual, the results of 
this study show that hospitalization times were 
10.4%, 4.8%, and 20.4% before, after, and during 
Tashrigh days, respectively. 

During 2012 and 2013, no deaths occurred among 
patients on dialysis and aware patients with CRF. 
However, two cases in the unaware group of patients 
with CRF died in these days. It is worth mentioning 
that both died at the hotel due to cardiac arrest, 
which was recorded on their death certificate. One of 
them was a 53-year-old woman with Cr=1.7, and the 
other one was a 71-year-old man with Cr=1.5 before 
embarking to Hajj. 

 
Table 5. Consequences by hospitalization in patients with chronic renal failure  

Outcome of hospitalization Aware (Percent) Unaware (Percent) Dialysis (Percent) Total 
Recovery 5 (5.3) 50 (54.3) 4 (4.3) 59 (63.7) 
Progression of  Stage CKD 5 (5.3) 15 (15.9) 0 20 (21.3) 
Transferred to Iran 0 1 (1.1) 0 1 (1.1) 
Referral to Saudi Arabia Hospital  0 7 (7.4) 6 (6.4) 13 (13.8) 
Total 10 (10.75) 7 3 (78.6) 10 (10.75) 93 (100) 

 
5. Discussion 

In our study, 2135 patients (88.35% of the 
patients with CRF and 1.56% of the total pilgrims) 
were unaware of their CRF. Furthermore, HTN 
(17.2%) and DM (10.9%) were the most frequent 
underlying diseases among pilgrims during these 
years. In a study conducted on 89,000 people aged 
15-64 years in Iran during 2005, the prevalence of 
DM and HTN were 7.7% and 25.2%, respectively 

(13). According to a study performed on Iranian 
pilgrims (2009), HTN (20%) and DM (10.8%) were 
the most prevalent underlying diseases (2).  

Similarly, Tabatabaei et al. (2011) estimated the 
prevalence of CRF based on history before embarking 
at 10,000 (0.18%) cases among Iranian pilgrims (14). 
Evidence showed that the amount of CRF was 
estimated less than the real prevalence rate. National 
Health and Nutrition Examination Survey III showed 
a lower awareness level of Americans about renal 
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diseases (15). This fact that 88.5% of the patients 
with CRF in our study were unaware of their CRF 
shows that this unawareness is so high in Iran and 
highlights the necessity of intelligent planning to 
execute screening plans and promoting public 
awareness.  

Overall, aware and unaware patients with CRF, as 
well as ESRD patients on dialysis constitute 2416 of 
the patients (1.76% of the total pilgrims). According to 
the recently published statistics by the National Kidney 
Foundation in the US in late 2011, 26,000,000 adult 
patients affected by CKD lived in the US (16). In a study 
conducted in Korea, 26.7% and 8.6% of the subjects 
with diabetes suffered from microalbuminuria and  
CKD, respectively (17).  

Based on the kidney disease outcomes quality 
initiative (KDOQI), the rate of CRF in Norway was 
reported about 10.2%, which is the same in the US 
(18). The recent data obtained from the US show that 
out of 7 people, 1 case is afflicted with CKD, which 
shows a 30% increase, compared to the previous 
decade. In a study conducted by Framingham on the 
incidence of CKD for 18.5, the prevalence rate of this 
disease was determined at 7.9% (18). Moreover, the 
number of afflicted patients to ESRD worldwide was 
estimated at 3,346,000 cases at the end of 2014. 
According to the annual growth of this group of 
patients in the world (5-6%, compared to 1.1% of the 
population growth), this problem was regarded as 
one of the most important obstacles in all countries. 
At the end of 2014, 2,358,000 and 304,000 cases 
were on hemodialysis and peritoneal dialysis, 
respectively; moreover, about 684,000 individuals 
had a kidney transplant (19, 20). At the end of 2014, 
the number of Iranian ESRD patients on renal 
replacement therapy (RRT) was determined at 
53,000 people (20). By comparison to the 6% annual 
growth of ESRD in Iran (20) and country population 
growth (1.3%) (20, 21), it can be estimated that this 
population is going to deal with a great social level 
that will be a critical challenge in all aspects of 
medical care, economy, country macroplanning,  
and organizations, such as Hajj and Pilgrimage 
Organization (20). 

At the end of 2014 in Iran, 25,934 people were on 
hemodialysis (20), 1523 cases were on peritoneal 
dialysis, and about 25,500 patients had a kidney 
transplant (20). Moreover, 44% and 63% of the 
patients with ESRD were older than 60 and 50 years, 
respectively (22). A study on patients on dialysis in 
Tehran province, Iran, showed that 56.3% of the 
patients with advanced ESRD initiated their 
hemodialysis with temporary catheters, which 
denotes delays in diagnosis and referral to a 
nephrologist. A study conducted by Mahdavi-Mazdeh 
et al. on the increasing rate of prevalence and 
incidence of advanced ESRD dependent on RRT 
showed an increase from 238 and 49.9 cases in 2000 
to 357 and 63.8 individuals in 2006 Chronic renal 

failure (CRF) and end-stage renal disease (ESRD) are 
among the underlying reasons for the hospitalization 
of expeditionary pilgrims to Mecca. This study aimed 
to evaluate the reasons and consequences of sending 
the patients with CRF and ESRD to Mecca to perform 
rites of pilgrimage (23). In a published study in 
Tehran, Iran, the rate of CRF based on GRF less than 
60 cc/min/1/73 m2 was determined at 18% (24).  

In the same vein, in a study conducted by Kalaleh, 
the prevalence of CRF with GFR less than 60 
cc/min/1/73 m2 was estimated at 15% (25). In 
another study conducted in Shahreza, Iran, the CRF 
was determined at 18%. Studies on societies across 
the world show a prevalence rate between 10% and 
12% (26). In a study conducted by Safarnejad on 
17,000 people in 2002-2005, the prevalence of CRF 
(GFR<60 cc/min/1/73 m2) was observed among 
8.3% of the people. In this study, the prevalence rate 
was a little more in males, compared to females.  

In addition to age, CRF shows a direct relationship 
with obesity and blood pressure; moreover, CRF in 
diabetics is 10 times more than that in non-diabetics. 
Furthermore, there is a negative relationship 
between CRF prevalence and education. Other 
dangerous factors are family history, as well as the 
low-socioeconomic status of the people (27). 

In a study in Tehran, Iran, on 32000 taxi driver in 
2007, CRF (GFR <60 cc/min/1/73 m2) was reported 
6.5% (28). Hosseinpanah et al. in a cohort study that 
was conducted on 100 volunteers older than 20 years 
of age reported CRF of 18.9% (29). Noori et al. in 
another 7-year-follow-up on 3107 patients older than 
20 years of age reported CRF of 13.5% (30). 

According to the older age-range of the studied 
population, a higher level of CRF was expected; 
however, it happened may be due to other reasons. 
Since the majority of the pilgrims were elderlies and 
despite low GFR in elders, the Cr level may not be so 
significantly increased because muscular mass 
reduces by age and this fact can lead to false high 
GFR.  

Secondly, people who are preparing for 
pilgrimage are in better health conditions than their 
peers. Therefore, in order to overcome problems in 
the primary design, a prospective study seems 
necessary to assess the true prevalence of CRF in 
pilgrims using precise methods and formulas. 

In our study, 67.5% of the known population with 
CRF were male, and the number of males was more 
than females in all three aware, unaware, and dialysis 
groups. However, in total pilgrims, no significant 
difference was observed among males and females. In 
a study conducted by Safarinejad et al. in 2002-2005 
on 17000 people, the rate of CRF in males was a little 
more than that in females (27); moreover,  in a study 
performed by Tabatabaei  (2011), 62.3% of the 
patients with CRF were male (14). 

In our study, the mean±SD age of the patients with 
CRF was 62.51±10.86 years, which showed no 
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significant difference among aware, unaware, and 
dialysis groups (P>0.05). On the other hand, the 
mean±SD ages of the pilgrims were 53±25 and 54±21 
in 2012 and 2013, respectively.  

Improvement of socioeconomic conditions and 
health standards increase life in elderlies on a global 
scale (31, 32) who account for a high percentage of 
pilgrims (8). The prevalence of CRF was increased 
significantly by age; moreover, it was related to 
obesity, DM, and renal diseases. According to the 
United States Renal Data System statistics from 
1995 to 2005, the increased rates of advanced CRF 
(ESRD) during 10 years were about 51% and 72% in 
the age range of 65-74 and over 75 years, 
respectively (31, 32).  

Various diseases can involve kidneys in elderlies, 
and no disease can be related to a specific age range. 
However, some of these disorders have more 
prevalence in geriatrics, such as renal disease due to 
DM and HTN, as well as amyloidosis (33). By 
measuring inulin clearance and iothalamate in 
elderlies, it is proved that GFR will decrease 
incrementally with increasing age. The Cr clearance 
in elderlies shows 0.8 ml/min/1.73 m2 of BSA 
annually.  

This amount reduces 1 mm/min /1.73 m2 BSA 
annually using the iohexol clearance method. A few 
complications, such as HTN, glucose intolerance, DM, 
systemic renal atherosclerosis, and dyslipidemia 
reduce GFR in elderlies significantly (33, 34). The 
underlying diseases, such as HTN and DM, were 
common in our study.  

A significant difference was observed between 
unaware (1.64 mg/dl) and aware (1.86 mg/dl) 
groups regarding the mean Cr (P>0.001), and the 
aware group had higher Cr, compared to the unaware 
group. In addition, in the aware group, 190 (75%), 60 
(23.7%), and 3 (1.18%) patients had 30=<GFR<60, 
15=<GFR<30, and GFR<15, respectively.  

On the other hand, in the unaware group, 1988 
(93.1%) and 147 (6.8%) patients were in the 
30=<GFR<60 and 15=<GFR<30 groups, respectively. 
In should be noted that no one in the unaware group 
was in the GFR<15 group. 

According to the mentioned observations, the 
unaware group was in the CRF group. This can be 
promising that proper screening should be 
considered for those who are going to be sent to Hajj 
to identify the initial steps of this disease and prevent 
moving toward advanced ESRD.  

Out of 2044 (927 cases in 2013 and 1117 cases in 
2012) admissions and referrals to emergency 
departments of the pilgrimage medical hospitals, 96 
cases (4.6% of all hospitalizations) were related to 
CRF. Among 96 cases, 3 cases were removed from the 
study due to trauma. Totally, 93 people equivalent  
to 3.9% of renal diseases were hospitalized in 
pilgrimage medical hospitals. 

Cardiovascular diseases (1.6% of the total 

patients with CRF and 41% in 93 admissions), 
respiratory diseases (0.8% of the patients with CRF 
and 20% in 93 admissions), and renal disease (0.53% 
of the patients with CRF and 13% in 93 admissions) 
were the main reasons for the admission of patients 
with CRF to the hospitals in Mecca and Medina.  

According to several studies, cardiovascular 
problems are responsible for more than 50% of the 
death and admissions in renal disease (12). 
Increasing cardiovascular problems followed by 
death starts in the era of GFR<50-60 ml/min (35). 
Evidence shows that clinical presentations and 
pathology of cardiovascular disease are different in 
the presence of CRF, and CRF is an independent risk 
factor for cardiovascular diseases (36). According to 
studies, the incidence and severity of coronary artery 
disease increase with a decrease in GFR (37). The 
prevalence of congestive heart failure in patients with 
CRF is higher than that in others, and its prevalence 
increase with decreasing GFR (38).  

Ghaanei et al. (1998) in a study showed that the 
majority of the afflicted patients with CRF were sent 
each year with a high probability of intensifying 
complications, which can be an important risk for 
cardiovascular patients. The prevalence of ischemic 
heart disease among Iranian pilgrims was estimated 
at 491.2 per 10,000 people (39). Another study was 
conducted in 2011 on 111 patients with a mean age 
of 62 years. According to the results, 34% of the cases 
had cardiovascular diseases, and 20% of the cases 
were referred with HTN; moreover, cardiac attacks 
were recorded in 17% of the patients (40). 

In our study, about 40% of the admissions of 
patients with CRF was due to cardiac problems, 
which was regarded as the main reason for the 
admission of patients on dialysis (3 cases out of 10 
patients). The second reason for the admission of 
patients with CRF was respiratory disease and mainly 
pneumonia (20%). Furthermore, the most common 
reason for pneumonia in Hajis was a viral infection, 
especially influenza, and bacterial infection, 
especially mycoplasma pneumonia (41). 

In our study, among patients on dialysis, only one 
case of bacterial pneumonia was admitted at first 
with viral pneumonia leading to sepsis and 
hypotension. In the aware group with renal history, 
there were three admissions, of whom two cases had 
a kidney transplant, and other cases of admissions 
were due to pneumonia in the unaware patients. In 
unaware patients, bacterial pneumonia (17 cases out 
of 73 patients) (23.2%) was the second main reason 
for admission. 

Probably, the reason for a small number of 
admissions in the first two groups (dialysis and 
aware patients), compared to the total population 
with pneumonia was the vaccination of all patients on 
dialysis and with CRF against influenza according to 
the pilgrimage protocol. This vaccination is obliged 
for this group; however, it was not obliged for all 
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Hajis in the unaware groups. It was observed in the 
studies on patients with CRF that the influenza 
vaccine reduced hospitalization rate and mortality 
risk in this population (42). Therefore, these findings 
recommend screening for CRF and vaccination in all 
GFR younger than 60 years old. 

Another issue is the effectiveness of the influenza 
vaccine in the kidney transplantation group, 
compared to healthy ones, as well as a decrease in the 
effect of the vaccine by mycophenolate mofetil  (43). 
In our study, both the transplant patients who were 
admitted for pneumonia were taking mycophenolate 
mofetil. An important point about patients with a 
kidney transplant is the necessity of attention to 
sending these patients to Hajj, especially in the fall 
and winter when influenza is epidemic and this 
infection can be associated with rejection and even 
death.  

This issue is of critical importance despite the few 
numbers of transplant cases among pilgrims in our 
study, which is not valuable statistically. The third 
main reason for the admission of the patients with 
CRF was renal causes that accounts for 0.53% of the 
hospitalization.  

In total, 1.4% of the cases had hyperkalemia (18 
males), and 14 males suffered from AKI, followed by 
one case of hypernatremia. Another study 
investigated the causes of admission of Hajis during 
Mina and Arafat in 2003. In this study, 1487 patients 
were admitted, and 2.4% of them were due to renal 
diseases (44). This study had no focus on whether the 
renal disease was acute or chronic. In our study, renal 
disease percentage was less (0.53% vs. 2.4%) than 
that in the aforementioned study. Although in 
patients with CRF, a higher percentage of admission 
is naturally expected, this difference may be related 
to a different time of the study since our study was 
conducted in the first and second months of the fall. 
The repetition of the study in warm months of the 
year will increase the probability of dehydration, 
heatstroke, rhabdomyolysis, and nephrolithiasis as 
the causes of admission in patients with CRF.  

Therefore, studies on CRF in warm months, 
compared to other months can help regulate 
comprehensive protocol to guide pilgrims regarding 
less dangerous pilgrimage. Among renal causes of 
admission, hypokalemia was significantly noted in all 
three groups, especially in dialysis patients. One of 
the main causes of hyperkalemia during Hajj is the 
intake of food with more potassium due to lack of 
obeying diet and constipation in these days. 
Therefore, dialysis patients are recommended to 
consume a low potassium and high fiber diet along 
with a laxative (kayexalate powder) during Hajj (45). 

The admission frequency of patients on 
hemodialysis was 10 out of 93 admissions (10.75%), 
which was equal to 0.48% of the total admissions 
among pilgrims. Since the participator dialysis 
patients were 28, 35.7% of them were admitted to 

participate in Hajj medical hospitals. The frequency of 
admission in the aware group was 10 out of 93 
admissions (10.75%), which was equal to 0.48% of 
the total admissions among Hajis. Since all were 253 
cases, it means that 3.9% were admitted during Hajj. 
In total, four patients with renal transplant were 
among the aware group and all (100%) of them were 
admitted to participate in Hajj. The frequency of 
admission in the unaware group was 73 cases out of 
93 admissions (78.5%), which was equal to 3.5% of 
the total admissions among Hajis. Since all were 
2135, it means that 3.4% of them were admitted 
during these days.  

Regarding the admission proportion to the initial 
population of each group, four patients were with 
renal transplant (100%) and 10 (35.70%) cases out 
of 28 patients on dialysis were admitted during Hajj, 
which was more than that, compared to two other 
groups. 

Since the number of renal transplants was low in 
our study, it was not valuable statistically; however, it 
indicates that the transplant patients should be sent 
with more cautious, especially in months with more 
risks of epidemic infectious diseases. According to the 
main causes of admission of patients on dialysis, 
including hyperkalemia (3 cases out of 10 patients) 
and cardiovascular diseases (3 cases out of 10 
patients), screening for cardiovascular disease, 
nutritional considerations, and prescription of 
kayexalate, as well as laxatives, should be considered. 
If necessary, emphasis on three-time weekly dialysis 
can prevent complications of dialysis patients and 
hospitalization during Hajj.  

Out of 93 admissions of patients on dialysis and 
with CRF, there were 67.7% recovery and 21.3% 
increase in the stage of CKD; moreover, 1.1% and 
13.8% were transferred to hospitals in Iran and Saudi 
Arabia, respectively. All four kidney transplant 
patients experienced an increase in the stage of CKD. 
Making transplant patients aware of this issue can be 
effective in their decision to go or not to go to this 
travel.  

In a study conducted on the reasons for sending 
pilgrims back to Iran in 2011, the majority of the 
reasons were psychiatric problems (65%), followed 
by neurologic problems (23%), respiratory problems 
(12%), and renal problems (1%) (44). In our study, 
just one person was sent to Iran due to cellulitis, 
osteomyelitis, and the need for amputation after 
Tashrigh days. The majority of the causes of referring 
the pilgrims to the hospitals in Saudi Arabia were a 
need for dialysis since Iran Medical Center in Mecca 
and Medina was not equipped with this facility. 

One case in the unaware group experienced 
emergency dialysis due to gastroenteritis and rising 
of Cr from 3.4mg /dl (before being sent) to 6 mg /dl, 
nausea, vomiting, and confusion. Another one in the 
aware group also had Cr=4 mg/dl and was sent to 
hospitals during Tashrigh days and in these days. He 
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experienced a rising in Cr level to 8mg/dl, as well as 
vomiting and K=7 meq/L. The second patient 
suffered from ESRD followed by regular chronic 
dialysis. Dehydration prevention and provision of 
sufficient drinking should be recommended to the 
patients with CRF in Hajj, especially during Tashrigh 
days. 

The main cause of emergency dialysis in patients 
with CRF (4 out of 9 cases) was hyperkalemia. A 
study was performed on 213 hemodialysis patients 
who referred to the dialysis center in Medina from 1st 
January to 30th December 1996.  The main cause of 
the emergency dialysis (16.9%) was hyperkalemia 
(potassium>6.5 meq/L), which was consistent with 
the result in this study (46). Therefore, attention  
to diet and prescription of laxatives (kayexalate 
powder) seem necessary in Tashrigh days. 

 In our study, out of 64 deaths in 2012 and 2013, 
two cases were unaware of CRF and died at the hotel 
due to cardiac arrest that was recorded in their death 
certificate. One patient was a 53-year-old woman 
with Cr=1.7 mg/dl (GFR=37.45) and another one was 
a 71-year-old man with Cr=1.5 mg/dl (GFR=40.83). 
Among patients on dialysis and with CRF in the aware 
group, there was no recorded death during these two 
years. It seems necessary to evaluate the morbidity 
and mortality rate of patients with CRF who died at 
least three months after Hajj. 

 

6. Conclusion 

It is suggested that the glomerular filtration rate 
of the pilgrims be calculated before sending them to 
Hajj; moreover, the patients with CRF should be 
screened accurately. Proper vaccination and cardio 
check-up are necessary before the Hajj expedition. 
Considering low-salt diet and adequate fluid intake in 
patients with CRF during Hajj can minimize patients' 
referral to hospitals. 
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