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Abstract
ThedaytimefastingofRamadanisobservedannuallyby
millionsof adultMuslims all over theworld.Somemay
havemild,moderate or severemedical conditions. They
may seekadviceon feasibility and safetyof fasting and/
ortheirmanagement.Physiciansoughttohaveaworking
knowledgeabout thereligiousrulesofRamadanfastand
theirmedicalimplications.Inthisarticlewepresentaconcise
summaryoftheproceedingsofaseriesofsymposia.Their
objectivesweretoreviewtheeffectsofRamadanfastingon
thehealthofMuslimpatientswithvariouschronicmedical
conditionsandtoproposepracticalmanagementstrategies.
An initial introductory Islamic perspective on fasting to
setthesceneforthefollowingpresentations.Thereligious
rulingsexcludingpatientswithacuteandchronicmedical
conditionsfromfastingwerehighlighted.Therolesofthe
medicalprofessionalinguidingpatientsonbestwaystomake
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informeddecisions to fastand feast safelywerestressed.
Available evidence from published literature and clinical
practice was reviewed and practical guidance covering
the major body systems was given. Generally speaking,
fastinginRamadanispossibleformoststablechronically
illpatientsundermedicalsupervision.Theeffectoffasting
onhealthissuesshouldbeexplainedtopatientswellahead
ofstartingtheholymonth.Counselingpatientsabouttheir
useofmedicationsaswellastheirsuitabilitytoundertake
thefastisamajorstepinhealthcareforMuslimpatients.
Availableobservationscoveraspectrumofchronicmedical
conditionsaffectingvariousbodysystems.These include
renal,hematologicalcardiac,neurological,rheumatologic,
gastroenterological,endocrineconditionsanddrugtherapy
during Ramadan.  Changes in the parameters of clinical
functionsinhealthypeopleandinnon-renalpatientswere
minimal, insignificant and remained within the normal
range.Patientsonhemodialysiscouldfastsafelyonnon-
dialysis days. Stable renal transplant recipients do not
seem to sustain any risk from fasting after thefirst year.
No evidence of increased risk of renal stones and colic
wasfoundduringRamadan.Noconsistentriseincardiac
eventswasobservedduringRamadan.Hypertensionneeds
special treatment manipulations. Headache and risk of
seizures are two neurological conditions with relevance
to fasting. These can be managed by simple medical
measures.Pepticaciddiseasecomplicationsmayincrease
bythelongfasting,howevertreatmentwithpepticdisease
medications reduces the risks. Hematological conditions
influencedbydehydrationsuchassicklediseasearebetter
managedbyadequatehydrationparticularlyunderstressful
circumstances.Rheumatologicalconditionscanbemanaged
byusualtherapiesduringRamadan.Diabetesreceivedmost
attentionfromthemedicalprofessionforobviousreasons.
Severalexpertstatementswerepublished.Wheretherisk
of hypoglycemia or hyperglycemia is increased many
wouldadviseagainstfasting.Patientscontrolledbysimple
regimenswithlowriskofhypoglycemiamaybeabletofast
safely.Changesinmedicationaimatadjustingtheamount
and timing of the drug administration to match calorie
intake thus preventing hypoglycemia in the daytime and
hyperglycemiaaftersunset.Inconclusion,managementof
themedicalpatientsduringRamadanrepresentsaspecial
challenge to patients alike. Taking on this challenge is
an opportunity to test the cultural-competence of health
services.

Key Words: Islam, Ramadan Fasting, Ethnic, Cultural-
competence, Diabetes, Cardiac, Coronary Heart Disease,

Drug Therapy, Arthritis, Headache, Multiple Sclerosis,
Stroke, Epilepsy, PepticUlceration, InflammatoryBowel
Disease,SickleCellDisease,Thalassemia

Introduction
Thedaytime fastingduring the lunarmonthofRamadan
is observed annually by millions of adult Muslims all
over theworld (1). Someof these individualsmayhave
mild,moderateorseveremedicalconditions.Thoughthey
may theoretically be exempted from fasting, some may
not realize thisormaynotbeable toapply the religious
ruling on their case (2). Frequently, they choose to ask
their medical practitioner certain questions pertaining to
theirability tofastsafely. Othersmaydecide toobserve
thefastingontheirownaccordbuttheymayseekadvice
on how to adjust their life style and medication to suit
the fasting.Whatever the case, physicians ought to have
an updated working knowledge about fasting religious
rulesanditsmedicalimplications(3,4).Inourattemptto
promote culturally competent clinical practice, we have
runaseriesofsymposiajustbeforethemonthofRamadan
over that last couple of years.The general aimswere to
increase awareness amongst physicians and other health
careprofessionalofthemedicalimplicationsofRamadan
fasting. The stated educational objectives were firstly to
review the effects of Ramadan fasting on the health of
Muslimpatientswith various chronicmedical conditions
and secondly to propose practicalmanagement strategies
forthosewhochoosetofast.
In this article, we present a concise extract from the
salientpointsdiscussedinthesesymposia.Speakerswere
asked to present a summary of evidence available in the
publishedliteratureandreflectoncommonclinicalpractice
with view to provide some practical guidance. A focus
was specificallymade on firstly when to advise patients
not to fast and secondly how to amend their therapeutic
regimensduringthefastingperiodsiffastingwasdeemed
safe.AnintroductorydiscussionofanIslamicperspective
offastingaimstoputthesubsequentsectionsinacultural
context.Chronicmedicalconditionsaffectingmajororgan
systemswerediscussed.However,wemustadmitthatthis
reportwillnotbeexhaustive in itsdetailsandliberaluse
willbemadeof reference to themoredetailedpublished
original work and reviews articles.  It is hoped for this
mini-symposiumtobeausefulquick referenceguide for
thepracticingclinician.WechosetosubmitittoIbnosina
Journal of Medicine and Biomedical Sciences, being
an open access online publication, to allow unrestricted
maximalfreedissemination(5).Weacceptthattheselection
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ofthesubjectsmayhavebeenlimitedonthisoccasionby
the volume of available literature and influenced by the
local expertise.We trust that the Journal’s editorswould
welcome correspondence that may provide different or
complementing views. We will sincerely receive such
commentsandcritiqueswithanopenmindandwewillbe
eagertohearfromall thosewhoshareourinterest inthe
medicalaspectsofRamadanfasting.

Fasting In Health and Disease: An Islamic Perspective
Ramadanis themonth inwhichMuslimsareordainedto
fasteveryyear.Fastingisanactofworship;itrepresents
the fourth pillar of Islam. It involves abstaining fromall
intakesandfromsexualintercoursefromDawntillsunset.
Thereare implications for suchabstinenceon thehuman
body physiology both in health and disease state. The
Islamicjurisprudenceprinciplesthatgovernmandatingor
excusingfastingisaddressedbrieflyhere.

Islamic doctrine on regulating fasting during health 
and illness
A fundamental Islamic doctrine states:Hardship brings 
Ease. Fasting that endangers health is not in accordance
with Islamic jurisprudence. The Quran states exemption
from fasting for the traveler: this provides the basis for
“prophylactic”exemptionfromfastinginthestateofhealth
ifitleadstoillnessorhealthdeterioration.Currentillness
isanotherexcusefromfastingasstatedintheQuran;this
isparticularly relevant if fastingworsensone’s illnessor
delaysrecovery(1).Theroleofthephysicianistoguide
thepatientthroughoutdifferentstatesofhealthsoastobe
cognizant of the consequences of fasting on his overall
wellbeing. In acute and curable illness, fasting days can
bemadeup for after the acute illness is over. In chronic
diseases,however,fastingdayscanbemadeupforinthe
diseasefree/stableperiodsofchronicillness.Incognitively
intact patients with incurable disease, one feeds a poor
personforeverydaynotfasted.Indementedorcognitively
impaired persons with incurable diseases, fasting is no
longeranobligation.

Physician’s role in caring for the patient required/able 
to fast
First,itisimportanttoknowwhetherfastingwillcauseor
hastendeath,morbidity(organdamage-delayedhealing–
riskofcomplications),orexcessivepainordifficultyforthe
patient.Second,thephysicianneedstodeterminewhether
or not it is safe to fast in disease free/stable periods of
chronicillness,ortointerruptdiseasestabilizing/modifying

therapies in chronic disease, andwhether or not therapy
schedule could be safely adjusted to allow safe fasting.
Third, the verdict on whether a particular intervention
breaksthefastornotreliesheavilyonacleardescriptive
of the medical intervention; There is general consensus
opinionbyIslamic jurist related toallsuchinterventions
thatclearlymimictakingfoodordrinkbyoralroute,suchas
takingoralmedications.Thereisadifference;however,in
Islamicjurist’sopinionrelatedtootherroutes(ophthalmic,
otic, rectal, intramuscular, intraurethral, intrathecal,
intravenous,inhalation,etc).Oneotherimportantmedical
decisioniswhetheraninterventionthatbreaksfastingbe
doneorpostponed?Suchaninterventioncanbepostponed
if it is not urgent/ emergent and there isn’t a safe and
acceptablealternative(thatdoesnotbreakthefast).

Should the physician answer patient’s religious 
questions on fasting?
Thebestpracticeisforthephysiciantodescribethenature
of intervention and allow for the patient to consultwith
his religious reference of the school of Islamic jurist he
follows.
Inconclusion,fastingisoneofthegreat“PillarsofIslam”
and tokens of submission to almighty Allah. Islamic
doctrine regulates fasting in order to promote a goal
targeted practice of worship; soul purification without
unduephysicalhardshiporsuffering.Thephysicianplays
avital role inpromotingand facilitating safepracticeof
fasting and preservation of physical health. In a patient
orientedhealthcaresystem,thisroleshouldbeperformed
withknowledge,professionalism,andmutualrespect.

Ramadan Fasting and The Kidney

Fluid alteration in fasting healthy adults
Several studies documented the renal function during
Ramadan.Insummary,theseshowedthaturinaryvolume,
osmolality,pH,nitrogen,solute,andelectrolyteexcretion
remainnormal (6)Changes inserumureaandcreatinine
areusuallysmallandnotstatisticallysignificant(6,7).In
prolongedfasting,serumuricacid increases toabnormal
values(7).Thisisprobablyduetodecreasesinglomerular
filtration rate (GFR) and uric acid clearance. In Islamic
fasting, however, there is only a slight increase in uric
acid (6,8) due to the nature of fasting, which is short-
lastingand intermittent.Ramadan fastingdoesnotcause
significantalterationsinserumsodiumandpotassium(9)
In experimental prolonged fasting, urinary excretion of
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25meqpotassiumperdayhasbeenseen,however,serum
potassiumremainsnormal.

Ramadan fasting in patients with chronic kidney disease
Ingeneral,manybenefitshavebeensuggestedforcalorie
restriction.Itretardsaging,increasesmeanandmaximum
life-spans, reduces age-associated diseases such as
carcinogenesis, immunosenescence, memory function,
oxidative stress, reduces blood pressure, body fat, serum
triglycerides,serumcholesterol,fastingbloodglucoseand
insulin, increases HDL, reduces neuronal degeneration
in experimental models of Alzheimer’s and Parkinson’s
diseases, delays spontaneous tumorogenesis in p53
deficientmice(sarcoma,lymphoma),reducesangiogenesis,
increasesapoptosis,andinhibitsgrowthintheCT-2Amouse
braintumourmodel.Themechanismsunrelatedtoweight
reduction,involveLeptin,serumInsulin-likegrowthfactor
1(IGF-1)etc.Thesemayrepresentanadaptivemetabolic
response system to maximize survival during periods of
foodshortage(10,11).
The health concerns include the safety of fasting in
patientswithchronickidneydisease,haemodialysis,renal
transplantation recipients and the effect on renal stone
disease.Theseissueswillbediscussedherebyreviewing
thepublishedworkandconcludingtotheconsensus/expert
opiniononthepracticalmanagementrecommendations.

The safety of fasting in patients with chronic kidney 
disease
The effect on health and well being of the month-long
intermittent fast and fluid restriction has been studied in
variouspotentiallyvulnerablegroupsinadditiontonormal
healthy individuals inmany countries (12).Themajority
of the studies have found significant metabolic changes,
butfewhealthproblemsarisingfromthefast.Areduction
in drug compliance was an inherent negative aspect of
the fast. Common findings of the studies reviewedwere
increasedirritabilityandincidencesofheadacheswithsleep
deprivation and lassitude prevalent. A small body mass
lossisafrequent,butnotuniversal,outcomeofRamadan.
DuringthedaylighthoursofRamadanfasting,practicing
Muslims are undoubtedly dehydrating, but it is not clear
whether they are chronically hypo hydrated during the
monthofRamadan.Nodetrimentaleffectsonhealthhave
asyetbeendirectlyattributedtonegativewaterbalanceat
thelevelsthatmaybeproducedduringRamadan.
A prospective study was performed on 15 predialysis
chronic kidney disease (CKD) patients and six healthy
volunteersascontrol (13).Theywerestudiedduring two

phases:whenthesubjectsweredrinkingandeatingfreely
before the start ofRamadan, and a second phase toward
theendofRamadan.Glomerularfiltrationrate(GFR)using
DTPAdynamic renal scan and tubular cell damagewere
estimated.Thechangeinglomerularfiltrationratewasnot
differentbetweentheCKDandcontrolgroups.Theurinary
N-acetyl-{beta}-D-glucosaminidase (NAG) percentage
changewas found to be significantly higher in theCKD
patients compared to the control group. There was a
significantlypositivecorrelationbetweentheNAGvalues
andthechangeinthebloodglucoselevel(p=0.001),hence
diabetic CKD patients should be meticulously followed
duringRamadan fasting. In conclusion, fastingRamadan
may have injurious effect on the renal tubules in CKD
patients.Largerstudiesarerecommendedtodeterminethe
extentoftubularinjuryandrenalfunctioninCKDpatients
duringRamadanfasting.

Renal effects of NSAID in Ramadan
Alfarajetal(14)evaluatedthecombinedeffectofRamadan
fastingandshort-termuseofdifferentnon-steroidalanti-
inflammatorydrugs(NSAIDs)onrenalfunctioninhealthy
volunteers.Theyassignedthestudysubjectstosixdifferent
groups,fiveofwhomtookdifferentNSAIDsandthesixth
wasacontrolgroup.Measurementsofserumandurinary
markers of renal function were taken before fasting, 10
daysintofastingwhileusingNSAIDs,andfivedaysafter
stopping the use of NSAIDs. The results showed slight
changes in serumandurinemeasurementsduring fasting
while using NSAIDs. These changes, although were
significant in some cases, were within the normal range
andwerenotedinallthestudygroupsincludingthecontrol
group. This suggests that short-term use of NSAIDs in
healthysubjectsduringfastingisnotparticularlyassociated
withanymajoradverseeffectsontherenalfunction.

Ramadan fasting in patients on chronic hemodialysis
Manyphysiciansrecommendthatpatientswithhemodialysis
mayavailthemselvestotheexemptionofchronicdisease
and pay the ransom instead of fasting. However, data is
availablefromonlyasinglestudyreportedbyAl–Khader
et.al. (15). They examined 40 patients on hemodialysis
formorethan6months.Theyfastedonnon-dialysisdays
only and blood samples obtained predialysis on non-
fasting days.  They noted increased interdialytic weight
gainduringRamadanbutnosignificantdifferenceinmean
arterialBP.SignificantriseinpredialysisK+concentration
beforeRamadanwas also observed.However, therewas
noneedforhospitalizationsforpulmonaryoedemaandno
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clinical adverse effects of hyperkalemia. Based on these
observations, they recommended that fasting on non-
dialysis days is probably safe and that dietary advice in
fastingpatientsassumesincreasingimportance.

Ramadan fasting and renal transplantation
With the increase in the number of renal transplants
performedinIslamiccountriesaswellasimprovedquality
of life, the question of the safety of fasting Ramadan
is being asked more often (16,17). Transplant patients
are at increased risk of adverse effects related to fasting
due to their underlying illness and immunosuppressive
medication(17).Themajorconcerninthesepatientsisthat
ifdehydrationandaccumulationofmetabolitesmayresult
in irreversible deterioration in renal function or facilitate
rejection episodes via inducing changes in immune
system. Several reports of varying sizes addressed these
issues. Argani et al (18) studied 24 patients and found
no significant increase in body weight, blood pressure,
andrenalfunction.TheyconcludedthatRamadanfasting
wasnotharmful tostable renal transplantpatientswitha
12-hour fasting pattern.They recommended that patients
shouldbeobservedcarefullyduring the fast.Einollahiet
al(19)studied19fastingkidneytransplantrecipientsand
compared themwith 20matched recipients who did not
fast.Allpatientshadserumcreatininevaluesbelow1.5mg/
dLatentry to thestudy.Nosignificantchanges inserum
creatinineconcentrationsduringRamadanwereobserved
in either group suggesting safety of fasting Ramadan in
recipients with stable renal function. The same group
reported in another study of 41Ramadan fasting kidney
transplant recipients who were compared to matched
controls that the mean of estimated glomerular filtration
rate (GFR) did not significantly change after 30 days of
fastingineithergroup(20).Theauthorsconcludedthatfor
patientswithGFRhigherthan60mL/min,Ramadanfasting
didnotcause impairmentofallograftfunction. Abdualla
et al (21) evaluated 17 renal transplant recipients with
normal function and 6with stable but impaired allograft
function (plasma creatinine levels not exceeding 300
mmol/L).Theyalsofoundnosignificantchangesinanyof
the studiedparameters duringRamadan.They concluded
thatRamadanfastingdidnotcauseanysignificantadverse
effects on kidney transplant recipients with normal or
impairedgraftfunction.Theytoosuggestedthatitissafe
for those patients to fast duringRamadan after one year
ofrenaltransplantation.Ghalibetal(21)studiedagroup
of 68 renal transplant recipients (35 fasting and 33 non-
fastingcontrols)over3years.ThemeanGFRafterthethird

Ramadandidnotdiffersignificantlyfromthatatbaseline
in the fasting group. Furthermore, no rejection episodes
or renal function deterioration were observed during or
soon after Ramadan. The largest study was reported by
Saidetal (23) involving145kidney transplant recipients
(71patientsfastedduringRamadanand74didnot).Renal
functiondidnotshowanysignificantchangebetweenthe
twogroupsduringRamadanfasting.Cyclosporinetoxicity
wasobserved in twofasters,andacute rejectionepisodes
occurred in other two, urinary tract infection occurred in
twomore.Nograftorpatient lossoccurred inanyof the
groups. The authors concluded that fasting Ramadan by
kidneytransplantrecipientswithnormalkidneyfunctionis
safe.Finally,Boobesetal(24)studied22kidneytransplant
patientswithstablekidneyfunctionsandvoluntarilychose
to fastRamadan.Bodyweight,bloodpressure, renal and
metabolicbiochemistry andcyclosporine levels remained
stable afterRamadan fasting.The authors concluded that
foritissafeforkidneytransplantrecipientsofmorethan
oneyearwithstablegraftfunctiontofastRamadan.
Basedonthesefindings,thegeneralbeliefamongmedical
professionals in transplantation is to allow fasting when
thetransplantedkidneygraftisfunctioningwellforatleast
oneyear(16,17).Inarecentanalysis,thetotalnumberof
transplantpatients fastingduringRamadan studied in the
reviewedarticleswas213patients.Thismaynotbelarge
enough tohaveafinal conclusion.However, noneof the
studies found any significant adverse effects related to
Ramadan type fasting. Two groups suggested preserving
Ramadan fasting to patients without impaired allograft
function; no evidence was presented in any of them to
supportthisconclusion.

Renal stones and renal colic
Theprevalenceof renalcolic inRamadanwascompared
withothermonthsofthelunaryear(25).Therecordsof574
subjectswhowereadmittedtotwomedicalcentersinIran
werereviewed.Theyincluded398malesand176females.
Twenty-seven males and 16 females were admitted in
Ramadanand371malesand160femalesinothermonths
of theyear.Colicsweremorecommon in June, Julyand
November (68, 65 and 60 patients respectively). Forty-
three subjectswere admitted inRamadan.The frequency
in Ramadan was not significantly different from mean
admission of the year (48 patients). There was also no
significant difference between frequency of admissions
inRamadan andmean admission during cold half of the
year (37 patients). Furthermore, the mean admissions
in warm seasons (64 patients) were significantly higher
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thanRamadan (p<0.001).This data suggest that the lack
of difference in the two groups indicates that higher
temperatureratherthanfastingasacauseforrenalcolics.

In summary, changes of renal function during Ramadan
fasting are minimal, insignificant and values remain in
normalranges.Noconsistentlyinjuriouspatterncouldbe
seeninpatientswithchronicrenalimpairmentfromfasting
duringRamadan.Manypatientsonchronichaemodialysis
couldtoleratefastingonnon-dialysisdayswell. Adverse
effectsinanypatientswithnormalorimpaired(butstable)
renalallograftfunctionwereobserved.FastinginRamadan
isprobablysafeinstablerenaltransplantrecipients

Care of Cardiac Patients During Ramadan
Cardiovascular diseases are becoming increasingly
common. Eating and fasting states may directly and
indirectlyaffecttheriskfactorsforthesediseases.Thereare
twopracticalquestionsthatfacecliniciansinthiscontext.
Theseare1.DoesRamadanfastingproduceadetrimental
effectonheartpatients?2.Howtomanagecommoncardiac
conditionsduringRamadan?

Cardiac diseases in Ramadan: risks and concerns
Fastingmayaffectcardiacpatientsbecauseofthelimited
timeallowedforfoodintakeandtheheavyphysicalworship
thatisperformedafteraheavymeal,aswellastheinability
totakeanymedications.Commonadultcardiacdiseasesto
beconsideredinthepresentdiscussionareischaemicheart
disease, hypertensive heart disease and congestive heart
failure.Severalstudieswerepublishedontheseconditions
assummarizedbelow:

Ischaemic heart diseases during fasting
SeveralstudiesinvestigatedwhetherRamadanfastinghas
a negative effect on the incidence of presentation with
acutecoronarysyndromes(ACS)suchasacutemyocardial
infarction(AMI)andunstableangina(UA).Temizhanetal.
evaluated retrospectively patients who were hospitalized
atanemergencycenter(26).Throughout theyearsof the
studythenumberofcaseswithacutecoronaryheartdisease
was significantly lower in Ramadan but the ratio of this
population to all patientswas not statistically significant
betweentheperiods.AlSuwaidietal.usedadatabaseof
all patients admitted to a cardiologydepartment inQatar
whereover95%ofQatariadultsregularlypractisefasting
(27). All patients presenting with ACS were identified.
Periods corresponding to Ramadan in the calendar were

established.Atotalof20856patientswereadmittedofwhom
8446wereQataris.Therewasnosignificantdifferencein
the incidence of acute myocardial infarction or unstable
angina before, during or after Ramadan. A prospective
investigationwhetherRamadan fastinghas any effect on
patientswithheartdiseasein465outpatientswasperformed
inseveralmedicalcentersintheGulfregion(28).Detailed
assessments were performed before, during and after
Ramadan.Itwasfoundthat91.2%ofthesepatientscould
fastandonly6.7%feltworsewhilefasting.Ofthestudied
subjects,82.8%werecompliantwithcardiacmedications
and68.8%werecompliantwithdietaryinstructions.Only
19 patients needed hospitalization during Ramadan for
cardiac reasons. Furthermore, an attempt to determine if
fastinghasanyeffectonthecircadianpresentationofacute
cardiacevents.Patients(total1019;162fasting)withacute
coronaryeventswereanalysedbyAlSuwaidietal. (29).
Therelationshipoftimeofpresentationofinitialsymptoms
withfastingwasevaluated.Although,fastingpatientswere
tendedtopresenttotheemergencydepartmentinthetime
periodsbetween5-6AMandat11PMandwerelesslikely
topresent in the timeperiods1-2PMand5-6PM, these
differences were not statistically significant. However,
fastingpatientswerelesslikelytohavetheirsymptomsstart
between5and8AMandmore likely tohave symptoms
between5and6PMandbetween3and4AM(P=0.002).
Datafromthesestudiessuggestthattheeffectsoffasting
during Ramadan on stable patients with cardiac disease
areminimal.Mostpatientswithstablecardiacdiseasecan
fastsafely.Noincreaseinhospitalizationwasnotedduring
Ramadan.Exogenousfactorsassociatedwithfastingsuch
aschanges infoodintakeand/orsleeptimings,affect the
circadianrhythmdoinfluencethetimingofpresentationof
acutecoronaryevents.

Congestive heart failure
Chamsi-Pasha and Ahmed (30) studied 86 fasting
outpatientswith heart diseaseRamadan in Jeddah,KSA.
Assessmentswereperformed justbefore the start andon
the last day ofRamadan.  62, 18 and 6 patientswere in
NewYorkHeartAssociation (NYHA)Class I, II and III
respectively. Seventy-four patients could fast during the
entiremonthand9patientsmissedthefastingforupto7
days.Al-Swuidietal.(31)investigatedwhetherRamadan
fastinghasanyeffectonthenumberofhospitalizationfor
congestiveheartfailure(CHF)inageographicallydefined
population using the data base described earlier. Patients
were divided according to the time of presentation as
before,duringandafterthemonthofRamadan.Thenumber
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of hospitalization for CHF in various time periods was
analyzed.Overall,2160Qataripatientswerehospitalized
forCHF.Hospitalizations forCHFwerenot significantly
different inthemonthsbefore,duringandafterRamadan
(182, 208 and 198 cases respectively). There were no
significantchangesintheNYHAClass(p=0.12)norinany
of the haematological or biochemical parameters during
thefastingofRamadan.Thesetwostudiesdemonstratethat
the effects of fasting during Ramadan on stable patients
with cardiac disease are minimal and that fasting is not
associatedwith any significant increase of occurrence of
CHForexcessneedforhospitalizationforCHF.

Hypertension and Its management in Ramadan
Manyfactorsmaytheoreticallyinfluenceambulatoryblood
pressureduringRamadan.Theseincludefasting-refeeding
per se, sleep changes, changes in timing of intake of
medication.Herbaletal.(32)studiedtheconsequencesof
Ramadanfastingonvariationsofthebloodpressure(BP)
in thecourseof24hours.Theyselected99hypertensive
patients and studied their BP profile. All these patients
haveanambulatorybloodpressuremeasurement(ABPM)
before the fast and during Ramadan. No statistically
significant differencewas noted between these 2 periods
neither for the systolic BP (SBP) nor for the diastolic
BP (DBP), for the BP of 24 hours, and the diurnal and
nocturnalperiods.Theyobservedthatduringthemonthof
Ramadanthepeakoftheawakeningisdelayedby2hours
andthenocturnalthroughisdelayedby1hour. Percket
al (33) investigated the effects of fasting on 17 treated
hypertensivepatients.A24-hourBPmonitoringwascarried
outtwice:beforeRamadanandduringthelastweekofthe
month. All patients continued their medications, which
were all administered once daily.They assessed 24-hour
MBPaswellasaverageawakeandaveragesleepBP.There
found no difference between the MBP before or during
Ramadan. Thiswasconfirmedamore recentlyby study
(34)intreatedsubjectswithgrade2–3hypertensionusing
combinationdrug therapy.Twenty-fourhoursambulatory
bloodpressuremonitoringwasperformedduringandafter
Ramadan.Nostatisticallysignificantdifferencewasfound
between24hmeanbloodpressuresinthetwomonitoring
periods,exceptforasmallrisebeforedawnwhilehavinga
morningmeal(34).Thesestudiesconcludedthatinpatients
withuncomplicatedessentialHTN,Ramadanfastingwas
well tolerated.ThevariationsofBPareminimal and are
probablyrelatedtothechangesinsleep,activity,andeating
patterns.Thereforetreatedhypertensivepatientsmightbe
assuredthat,withcontinuationofprescribedmedications,

fastingduringRamadancouldbesafelyundertaken.
Basedontheseobservations,theformalrecommendations
were made on management of hypertension during
Ramadanby twoprofessionalbodies in theArabianGulf
region(35,36).Theyincludethat1)Physician’sadviceand
managementshouldbeindividualized.2)Patienteducation
should emphasize the need tomaintain compliance with
non-pharmacological and pharmacological measures. 3)
Diureticsarebetteravoided,especially inhotclimatesor
to be administered in the early evening. 4) Patients are
encouragedtoseekmedicaladvicebeforefastinginorderto
adjusttheirmedicationsifneeded.5)Aoncedailydosage
schedulewithlongactingpreparationsisrecommended.6)
PatientswithHTNshouldbeadvisedtotakealowsalt,low
fatdiet.7)PatientswithdifficulttocontrolHTN,shouldbe
advisednot tofastuntil theirBPisreasonablycontrolled
and8)Patientswithhypertensive emergencies shouldbe
treatedappropriatelyregardlessoffasting.

In conclusion,Ramadan fasting is safe in stable patients
with heart disease. Most cardiac medications can be
prescribed once or twice daily. The incidence of acute
myocardial infarction is not increased during Ramadan.
A fairly small group of patients with cardiac conditions
shouldbeadvisedtorefrainfromfastingduringRamadan.
These includepatientswith acute cardiac illnesses, acute
myocardial infarction and acute coronary syndromes.
Patients with severe congestive heart failure and those
withuncontrolledhypertensionrequiringmultipledosages
during the daytime should be counselled against fasting.
Patientswithseverecongestiveheartfailurerequiringhigh
doses of diuretics; especially if they are prescribed via
IMorIVroutes.Patientswhoexperienceexacerbationof
their illnessduring fasting that requireadditional therapy
ormedicalconsultation.Ageneraladviceforhypertensive
patientsduringRamadancanbeoffered. Patientsshould
considerreducingthedosesoftheirdiureticsandusethem
after Iftar. They should take the long acting medicines
beforeSuhoor(eatingbeforedawn).Avoidhighsaltintake
orLiquorice drinks.Thosewith severe hypertension and
areonmultiplemedicationsmaynotbeablefastsafely.

Neurological Disorders During Ramadan
Neurological conditions may be affected by fasting for
different reasons.  There are reports in the literature
addressing effects on a few select conditions.   These
include headache (including migraine), epilepsy, risk of
stroke,neurodegenerativediseases,andmultiplesclerosis.
Other conditions have beenmentioned in the context of
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Ramadanfasting.

Headache
In the international classification of headache, “Fasting
Headache”isincludedin“headachesattributedtodisorder
ofhomeostasis”(37).Fastingheadacheisusuallydiffuseor
locatedinthefrontalregion,andthepainisnon-pulsating
and of mild or moderate intensity. In most cases, the
headacheoccursafteratleast16hoffastingandresolves
within72hafterresumptionoffoodintake.Thelikelihood
ofdevelopingfastingheadacheincreasesdirectlywiththe
durationofthefast.Headachesufferershaveahigherriskof
developingheadacheduringfastingthanpeoplewhodonot
usuallysufferfromheadache.Hypoglycemiaandcaffeine
withdrawalhavebeen implicatedascausative factorsbut
the evidence for hypoglycemia as a causative factor is
weak.  In a random sample of hospital staff, a specially
designed questionnaire was distributed to 150 fasting
persons on the second day ofRamadan (38).Completed
questionnaireswereobtainedfrom116subjects.Headaches
werereportedby41%ofthosewhofastedascomparedto
8%ofthosewhodidnotfast(P=0.002).Theheadachewas
of tension type in78%of thecases.Headachefrequency
increasedwiththedurationoffastingandaffectedmainly
thosepronetohaveheadaches,especiallytensiontype.The
most important exogenous-associated factorwas caffeine
withdrawal.Factorssuchas lackofsleep,hypoglycemia,
and dehydration may have been contributory in a small
numberofcases. Underdifferent circumstances, theuse
ofprophylacticCOX2inhibitorswassuggested toend to
the Yom Kippur headache observed by Jews. This was
confirmed in two randomized placebo controlled double
blind trials of 50mgs of Rofecoxib (39) or 120mgs of
Etoricoxib (40) taken just before the start of fasting.
Thus confirming that fasting headache can be prevented
or attenuated byCOX2 inhibitors. In conclusion, fasting
headache can be reduced by a progressive reduction of
caffeineconsumptionintheweeksprecedingthemonthof
Ramadanand/ortakingacupofstrongcoffeejustbefore
thestartofthefast.Alternativelyuseofsimpleanalgesics
maybeneededinhigh-riskpatients.

Epilepsy and fasting
There is some evidence that epileptic patients are more
prone to increased seizure frequency in the month of
Ramadan.Thismay result fromacomplex interactionof
multiplefactorsnamelychangesintimingofdrugintake,
alterationsofbiokineticsofantiepilepticdrugs,sleepcycle
disturbanceandphysicalandemotionalstressthatisapart

ofdaylongfasting.Inonestudy(41),114knownepileptic
patientswereincluded.Theywerefollowedupinepilepsy
clinic in the3months followingRamadan (2004).Allof
them fasted during Ramadan. 38 patients had seizures
duringRamadanandoneofthesepatientsdevelopedstatus
epilepticusduring the fastingmonth.29patients (76.3%)
ofthemreportedchangingtheirdrugregimensaccordingto
thetimesofIftarandSuhour.Whentheseizurefrequency
of these patients during Ramadan was compared to that
inthepreviousyearandlast3monthsperiodjustpriorto
Ramadan,astatisticallysignificantincreasewasobserved
(p<0.001).However,inthosewhoreceivedmonotherapy
orpolytherapy,nodifferenceinthefrequencyofseizures
duringRamadanwasseen.Changingdrugregimenseems
tobethemostimportantreasonfortheincreaseinseizure
frequency duringRamadan. Even though the drug doses
giventopatientswerethesameasbeforeRamadan,there
was an important increase in the risk of having seizures
in the patients who changed their drug regimens when
comparedwiththosewhodidnotchange.DuringRamadan,
accurate distribution of drugs prescribed twice a day is
difficulttoachievebetweeniftarandsuhoorasthedosing
time and time spanbetween thedoses are altered.These
alterations could affect the drug’s plasma concentration
profileand,therefore,itsefficacyandtolerance.Inaddition,
drug-food interactionsmay result in reduced, delayed or
increasedsystemicavailabilityofadrug.Circadianrhythm
hastobeconsideredasanimportantfactorthatinfluences
drug pharmacokinetics. In nine patients (23.7%) with
amonotherapy of valproic acid (taken as single evening
dose),seizurefrequencyincreasedeventhoughnochange
wasmadetotheirdrugregimen.Inanotherstudy,Adilet
al (42) assessed thepharmacokineticsofvalproic acid in
12 healthy volunteers during fasting.A single oral dose
of800mgwasadministeredtothefirstgroupofsubjects
(n=7) in the evening and to the second group (n=5) in
the early morning. Each group was submitted to three
treatmentphases:thefirstwascarriedout3weekspriorto
Ramadan(PR),thesecondoneattheendofthefirstweek
ofRamadan(R1)andthelastattheendofthethirdweekof
Ramadan(R3).Thestudyshowedasignificantinfluence
ofthealterationsinliferhythmandadministrationschedule
on the pharmacokinetic parameters of this drug. The
decreaseintheplasmaeliminationhalf-lifewasattributed
tothereversalofthefeedingrhythmandthealterationin
therest/activitycyclecouldmodifythecircadianevolution
of physiological parameters that are required for hepatic
metabolismsuchashepaticenzymaticactivityandhepatic
blood flow. Evidence suggests that changing the timing
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ofmedication increases the likelyhoodof seizure.Sleep
fragmentationandsleeplessnessarealsoimportantfactors
inseizurerecurrence.FatrichmealseatenduringRamadan
alsoaffectthebioavailabilityofmedications.

Stroke and fasting
Akhan et al. (43) investigated whether stroke incidence
differs during Ramadan compared to other months. All
patientsadmittedfrom1991-1995weredividedintothose
withstrokeinRamadanandthosenot inRamadan.They
found no statistically significant differences between the
ageandsexdistributionofpatientsandthe incidencesof
strokesinbothgroups.InanotherstudybyOmoululuetal.
(44), patientshospitalizedsolelyforischemicstrokeand
intracerebral haemorrhagewere evaluated retrospectively
to study the effects of Ramadan on stroke The ratio of
thesecasestootherpatientshospitalizedintheneurology
department was determined. The in-hospital clinical
courseandmortalityratesofthepatientswithstrokewere
evaluated.Within the entire cohort, the most frequently
encountered typeof strokewas ischemic (P<0.05).The
proportions of hemorrhagic and ischemic strokes had no
statistically significant differences between the periods
before Ramadan, during Ramadan, and after Ramadan
(P > 0.05). The ratio of hemorrhagic stroke decreased
in hypertensive patients during Ramadan (P < 0.05). In
diabeticpatients,theratioofischemicstrokeincreasedin
themonthofRamadansignificantly(P<0.05).Although
Ramadanfastinghadanadverseeffectondiabeticpatients
with ischemic stroke, there was no negative effect on
hypertensive patient with hemorrhagic stroke or stroke
frequency.

Cerebrovenous thrombosis during fasting
Saadarnia et al (45) determined whether fasting would
affect the frequency of cerebral venous and sinus
thrombosiscomparedtoothermonths.Allpatients(n=162)
with cerebral venous and sinus thrombosis admitted to
threeneurologicalcentersfrom2001to2006intheIsfahan.
Patients were divided into two groups according to the
monthofonset of cerebral venous and sinus thrombosis.
The first group included patients with cerebral venous
sinusthrombosisthatoccurredwhilefasting(n=33)andthe
secondgroupwascomposedofpatientswithonsetinother
months,whilenotfasting(n=129).From2001to2006,the
meannumberofpatients’diagnosisduringfastingmonth
was5.5versusmeannumberof patients during all other
non-fasting months that was 1.95. The analysis showed
a significantly increased frequency of cerebral venous

sinus thrombosis events in Ramadan compared to other
months (p=0.000).They concluded that fasting increases
frequencyofcerebralvenousandsinusthrombosis.These
findings are inconsistent with other reported studies on
arterialstrokeandneedtobeconfirmedbyotherstudies.
Itseemsthathealthypeoplehavenoproblemwithregard
tocerebralvenousandsinusthrombosiswhilefasting,but
susceptible persons, such as those with hypercoagulable
statesandwomenwhotakeoralcontraceptivepills,maybe
atincreasedrisk.

Multiple sclerosis
Muslim multiple sclerosis (MS) patients are concerned
whether prolonged fasting might have an unfavourable
impactonthecourseoftheirdisease.Aprospectivestudy
to determine the effects of prolonged intermittent fasting
onthecourseofmultiplesclerosis inacohortofpatients
wasrecentlyreported(46).Thecohortconsistedof40adult
multiple sclerosis patients who fasted during Ramadan
and40patientswhodidnotfast.Onlypatientswithmild
disability (using expanded disability status scale were
included.All patients were followed for 6 months after
Ramadantoassesstheirscoredchangesandtorecordthe
number of clinical relapses. At the end of the study, no
significantchangesinthescoresorthefrequencyofclinical
relapsesweredetectedbetween the2groups (p<0.05). It
wasconcludedthatfastinghadnoshort-termunfavourable
effects on the disease course in MS patients with mild
disability.However, larger studies of longer duration are
neededtovalidatetheresultsofthisstudy.

Neurodegenerative conditions
Parkinsondisease managementcanbetrickyduringfasting.
TheserumhalflifeofmostmedicationusedinParkinson’s
disease is less than 6 hours with the notable exception
ofPramipexole andSelegiline. In the early stages of the
disease, use of a dopamine agonist like pramipexole can
beusedtwicedaily.Inmoreadvanceddisease,theneedfor
morefrequentdrugadministrationprohibitsfasting.Asis
truewithParkinson’sdisease,patientswithearlyfeatures
ofdementialikememorydeclinecanbetreatedwithdrugs
likeDonepeziloncedaily.Moreadvanceddiseaserequires
institutionofmultiplemedicationsformanagement.

Miscellaneous conditions
Myasthenia Gravis requires frequent medication
administration.Half life ofMestinon (Pyridostigmine) is
lessthan6hours.Thereforepatientswithseriousmyasthenia
gravis that requirecontinuous treatmentshouldbreak the
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fast otherwise they will have a risk of crisis.  Patients
with essential tremors canbemanagedwithPropranolol,
extended release preparation or with Topiramate. The
serumhalflivesofbothmedicationsfairlylong.
Therefore, headaches and seizures are the main two
neurologicalconditions thatareknowntogetworsewith
fasting.Forheadaches,atabletofananalgesicandacup
of coffee might suffice. For seizures, patient should be
encouragedtosleepwellandnottochangethedrugtiming.
Otherconditionshavetobetreatedonindividualbasis.

The Gastrointestinal Tract During Ramadan

Digestive system during fasting and Fed States
Under normal circumstances, fasting (not eating) is the
normal state of feeding and the postprandial state is the
temporarystate.Overall,duringfastingthereisareduction
inthesecretionsandslowingintheGITmotility.TheGIT
motility at the proximalGut (stomach + small intestine)
in fastinghas4-5postprandialphases tillnextmeal.The
migratorymotorcomplex(MMC)incorporates3phases.A
longnoncontracting30minutes(phaseI).Thisisfollowed
by an equally long phase II characterized by irregular
sub maximal contractions in amplitude and frequency
andculminating inashortphaseIIof regularperiodicity
every70–90min.Themaximalcontractions(frequency
&amplitude)arerhythmicatarateof12/min.Theincrease
the lower oesophageal tone, gall bladder tone and bile
transit rate.  In the fed state (post-prandial), the MMC
cycle terminatesabruptlyand is replacedby submaximal
irregular contractions<12/min.TheLES tone (resemble
PhaseII)andthisphaselasts4–5hours.Thisisregulated
byneuro-hormonalcontrolinvolvingthemyentericplexus
and several hormones such as insulin, somatostatin,
glucagon, secretin, motilin, gastrin, cholecystokmin,
neurostarsin,NO.Theinteractionisverycomplexandnot
wellunderstood.ThecolondoesnotparticipateinMMC
andithasitsindependentperiodicactivity.

Effects of fasting on chronic GI diseases
Gastroesophageal reflux disease (GERD)
After Iftar, the lower esophageal sphincter (LES)
pressure is decreased encouraging reflux and resulting in
increased symptoms. Therefore, it is recommended that
no contraindication to fasting inmost cases.Diet should
containalowerfatcontentandthemealsaremadesmaller
insize.Iferosivediseaseisevidentbyendoscopy,treatment
should be given in the form of proton pump inhibitors
(PPI’s)atiftarandsuhour.Fornon-erosiverefluxdisease

(NERD)orGERDdiagnosedbysymptomsonly,asingle
dailydoseofPPIshouldbeadequatebeforeIftar.

Peptic ulcer disease (PUD)
Earlier reports suggested increased incidence of
complication ratewithRamadan fasting (47-51). Recent
reports following the wider usage of PPI’s in patients
with peptic disease suggest that equal healing and no
complication with or without fasting Ramadan (52-54).
In one report, increasedperforationswere observed after
Ramadan.

Bowel diseases
During Ramadan, management of inflammatory bowel
diseases namely Cohn’s, disease and ulcerative colitis
willdependonthephaseofthedisease.Inactivedisease,
fasting is not recommended and full nutrition support
is needed with high dose medications. In patients with
quiescent disease, the usualmedicationsmay adequately
bedivided takenbetween two to four times.Patients are
less likely to come to any harm from fasting during this
phase(55).Itismostlikelythatfastingwillbehelpfulfor
irritablebowelsyndromes(56).Noassociationwasfound
with acute surgical conditions such as acute appendicitis
(57).

Changes in liver function tests during Ramadan fasting
During fasting liver glycogen content is decreased by
glycogenolysisas it isutilized tomaintainbloodglucose
level.Itisnoteworthythatanormalliverstoresupto1200
Calories,whichisenoughtosupportbloodglucosefor24
hours of fasting. Fasting hyperbilirubinemia represents a
rise in thecirculatingunconjugatedbilirubin.Itoccurs in
healthyindividualsbuttoamuchhigherextentinpatients
with Gilbert’s disease. Serum bilirubin levels return
to baseline at 12-24 hours after resumption of regular
meals.Normocaloriclipid-freedietmayproduceasimilar
effect. The mechanism of fasting hyperbilirubinemia is
multifactorial.  Decreased hepatic clearance of bilirubin
and enhanced heme catabolism has been incriminated.
Lipolysisofadiposetissuewithsubsequentdesquamation
and release of bilirubin suggested by correlation of non-
esterifiedfattyacidslevelswithbilirubinlevelsinfasting
normal subjects.  Reduced conjugation and decreased
intestinal motility (by enhancing enterohepatic cycling)
mayalsobecontributing.DuringRamadanserumbilirubin
levelswereshownriseafter10daysfastinginsomestudies
butnotinothers(58).However,nosignificantchangesin
ALT,AST,protein,albumininanyofthestudiesinnormal
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people.

Effects of fasting on chronic liver disease
TherearenodataonchronichepatitisB&C.Theredoes
not seem to be any contraindication for fasting. Patients
who are therapy should continue on standard treatments
such Peginterferon, Ribavirin, Lamivudine, Adefovir, or
Enticavir.  Similarly, there are no reports on fasting for
patientswithautoimmunehepatitis.However,thereshould
benoreasontorefrainfromfasting.Patientswhoareon
treatmentssuchasPrednisone,Azathioprine,Cellceptmay
safelycontinuetotakethemintheeveningtime.
Ontheotherhandpatientssufferingfromcirrhosisshould
beassessedindividually,onthesamelinesdiscussedabove;
patientswhoarecompensatedmayfastandcontinueontheir
usualmedications and dietarymodifications such as salt
restrictionwhereaspatientswithdecompensatedcirrhosis
should be advised against fasting. Though there are no
availabledataonlivertransplantpatientsduringRamadan,
safety data from renal transplants discussed above may
possiblybesafelyextrapolatedtothissituation.Thecareof
postlivertransplantationshouldbeverycarefullyassessed
andofferedcarefullytailored“individualized”management
recommendation.
ItisthereforerecommendedthatmostmildandstableGI
conditionsdonotconstituteareasonablecauseforavoiding
fasting. Examples of these include stable inflammatory
bowel disease, irritable bowel disease and stable chronic
hepatitis. However, patients should be discouraged from
fasting.ItisnotadvisabletofastinthepresenceofactiveGI
conditionslikecomplicatedpepticulcerdiseases,Crohns’
disease, ulcerative colitis and de-compensated cirrhosis.
It may not be advisable to fast immediately after liver
transplantation but the decision for stable post-transplant
patientsshouldbetakenonindividualbasis.Itisgenerally
recommendedforpatientswhowillfasttofollowhealthy
dietary habits before starting Ramadan. This include
avoidance of over-eating, eating low fat food, drinking
plentyofwater,andadjustingpreviousmedicationstoonce
ortwicedailyregimestomeetthetimingofIftar&Suhoor
asguidedbytheirphysician’sadvice.

Diabetes and Ramadan Fasting
Diabetes is a disorder of carbohydrate, lipid and protein
metabolism. Diet and exercise are basic methods of
controllingdiabetes.DaytimefastingduringRamadanwill
predictably interfere with these endeavours. In addition,
therapeuticagentsemployedindiabetesmanagementcould
produceadverseeventsifnotmatchedbybalanceddietand

exercise.Patients areverykeenonobserving the fast by
religiousandsocialfactors(59-61)

Risks and health concerns
Daytimehypoglycemiaisduetolackofcarbohydrateintake
and/orlackofdownwardadjustmentofdosesofinsulinor
oralhypoglycaemicagents.EveningHyperglycaemiaisdue
toexcessiveintakeoffood.Inthedaytime,hyperglycemia
maybeduetooverzealousreductionor totalomissionof
insulindoseatSuhoortime.SevereHyperglycaemiawithor
withoutketoacidosismaycomplicateinter-currentillness.
Dehydrationmayoccurwithriskofthrombosis(62,63).

Practical management recommendations
Therearetwoquestionsthatneedtobeanswered.1)When
toadviseagainstfasting?2)Whatistheoptimaltherapeutic
regimen? Patients with type 1 and type 2 diabetes who
are allowed or choose to fast should be given specific
informationonfastingandrecommendationsontherapeutic
changes.They shouldbewarned against skippingmeals,
takingmedicationirregularlyornighttimegorging.

Who should be discouraged from fasting?
Theadviceinfavouroragainstfastingisbeingaddressed.
Therearewidelyacceptedconsensuscriteriaforadvising
against fasting based.An alternative approach proposed
am more elaborate stratification system to categorize
risk in patients with type 1 or type 2 diabetes who fast
duringRamadan into very high, high,moderate and low
(62,63) These are freely available as public domain and
canbeconsultedontheinternet.Becauseofthereligious
nature of the fast, the use of the terms “indicated” and
“contraindicated”weredeemedtobeinappropriate(62,63).
Thesearebasedon thepractical translationof theQuran
teaching that“Muslimsshouldnotput themselvesat risk
byfasting”(1).However,manydiabeticsubjectschooseto
fastandthephysicianshouldbesympatheticandsensitive
to their convictions and try and work out a programme
that will minimise the risk. The physician should stress
the situation of severe or recurring hypoglycaemia or
hyperglycaemiawhen patientsMUST break the fast and
makenofurtherattemptstofast.

How to manage diabetes during Ramadan for those in 
whom fasting is deemed safe?

Life style modifications
Healthy life style practices should be re-enforced before
andduringRamadan.Excessivegorging,orcompensatory
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overeatingofcarbohydrateandfattyfoods,contributesto
poor control and wide excursions in blood glucose and
weightgain in thosewhoarewell-controlledpatient (62-
63).Therefore,patientsshouldbeencouragedtomaintain
theirgooddietaryhabits.Regularlighttomoderateexercise
duringRamadanissafeintype2patientsandmaycontinue
eitherinthemorningoratnight.Itisprobablyprudentto
avoidexerciseinthefinalfewhoursofthefastwhenthe
riskofhypoglycaemia ismaximalparticularly in insulin-
treatedpatients(62,63)

Modification of drug regimens

Type 2 diabetes
Patientswithtype2diabetescanbecontrolledbyadhering
tosimilardrugregimenstothepre-fastingperiodwiththe
morningoralhypoglycaemicgivenatthebreakofthefast
andthepre-dinnerdoseisusuallyreducedby25–50%and
given pre-Suhoor.Anecdotally, use of Nateglinides with
Iftar may produce fewer excursions of blood glucoses
afterIftareitherasareplacementtosulphonylureasornew
addition to metformin of Glitazones (62,63). Metformin
could be given post-Iftar and Suhoor. Some patients
may not tolerate the post-Suhoor dose because of the
gastrointestinalsideeffects.Ifaslow-releasepreparationof
metforminisavailable,thewholedailydosemaybetaken
altogetherafterIftar.Patientsoninsulinandsulphonylureas
combination should take their basal insulin (Isophane,
GlargineorDetimer)about10pmto12midnightandthe
oral hypoglycaemic agents taken at Iftar. Glitazones and
incretin-basedtherapymaynotneedtobechanged.

Type 1 diabetes
If a type1diabetic individual chooses to fast, thengreat
care should be taken to monitor and adjust the dose of
insulinaccordingly.
Thoseon intensive insulin treatment should receive their
long-acting basal insulin (such asGlargine andDetimer)
at Iftar or at the usual time of 10 pm - 12 midnight
(Isophane Insulin should be given as usual before bed).
Thedoseofbasal insulinneeds tobeadjustedaccording
to blood glucose levels betweenmid-day and Iftar time.
The short-acting insulin or rapid-acting insulin analogue
areadjustedatIftarandSuhoortimes.Thedosesofthese
can be adjusted according to amount of food consumed;
previous experiences and blood glucoses measured 2-3
hours after iftar (conveniently after Isha prayers). For
assessmentofthepre-Suhoorinsulindoses,bloodglucose
can be measured between 11-12 mid day Patients on

conventional twice daily insulin regimens should take
their usual morning dose before Iftar and their usual
evening dose before Suhoor.However, the latter need to
beadjustedsothatthefast-actingcomponentremainsthe
sameandtheintermediateactinginsuliniscutby50%or
omitted.Thoseonpre-mixedinsulinsuchas30/70or25/75
preparations should have their morning dose before the
Iftar in the sameor evengreaterdose.However thepre-
Suhoordoseshouldbereducedorsubstitutedwithshorter
actinginsulinonly.Insulinanalogueshavetheadvantage
ofbeinginjectedimmediatelybeforethemeal.Patientson
insulinpumpsusuallyrequirereductionofthebasalinsulin
rates with meal-oriented adjustment of the bolus insulin
(64).Onwhateverregimen,individualizedadviceremains
the corner stone formanagementwith guidance and full
supportbyphysiciansanddiabeteseducators(65).

Blood Disorders and Their Management During 
Ramadan
In normal healthy people, only minor changes occur in
haematological parameters during fasting.  In particular,
no significant changes in haemoglobin and RBC indices
and WBC are essentially unchanged. Mild increase
may be observed in hematocrit possibly secondary to
hemoconcentration. Platelet count remains normal but
may increasemildly. Serum Iron andTotal IronBinding
Capacity(TIBC)mightbemildlydepressedindicatingno
significant change in iron stores. No changes in clotting
timeorbleedingtime(66-68).
Someofthehaematologicalconditions,whichmightrequire
specialattentionduringRamadanfastingwillbediscussed.
Ingeneral,fastinginpatientswithchronicblooddisorders
is not associated with adverse outcome and it hardly
requiresspecialmanagementmeasuresapartfromchange
in the administration schedule for patients on medical
treatment. However, there are few clinical conditions
thatmaybearsomerelevancetofastingandwarnspecial
attention. These include sickle cell disease, thalassemia,
oral anticoagulation, chronicmyeloproliferativedisorders
andchronicleukaemias.

Sickle cell anaemia
It is a hereditary haemoglobinopathy with some ethnic
predilection relevant to the present discussion. There
are reportsofhigher riskor increased incidenceofvaso-
occlusivecrisisduringRamadan.Inonestudy,40patients
were followed up for 3 years. Significant increase was
found in the number of crises (69). Among the clinical
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consequence directly attributed to dehydration are the
renalcomplicationsinpatientswithsicklecell traitwhen
severely dehydrated producing a hypertonic environment
intherenalmedulla.

Thalassemia
It is also an inherited blood disorder of haemoglobin
synthesis. HealthmaintenanceduringRamadan isbased
on maintaining acceptable haemoglobin level during the
fasting month. Most patients would only need one day
for transfusion during Ramadan. Some patients might
choose to have their blood transfusion after Iftar as
inpatient (Unpublished Observations). Others prefer to
re-fast this day after Ramadan. Patients have to adhere
with Iron chelator regimen.Desferrioxamine is given by
subcutaneousinfusionover8-12hours.Alternativelyoral
ironchelatorDeferasiroxmaybegivenassingledailydose
onemptystomach.Managementofanypossibleendocrine
disorderssuchasdiabetesorthyroiddysfunctionorcardiac
dysfunctionshouldcontinueasoutlinedbythephysician.
Current therapy for Iron overload deferoxamine is the
mostcommondrugusedforironchelation.Becauseofits
shorthalf-life(20minutes),itmustbegivenbycontinuous
infusion8to12hours/day,5to7days/week.Complianceis
poorbecauseofsideeffectsandquality-of-lifeissues.Oral
therapyremainstobehighlydesirable.

Chronic myeloproliferative disorders
These indicate clonal hematopoetic disorders including
proliferationofoneormorehaematopoietic lineage.The
median age at diagnosis is 60. Examples of this group
include polycythemia vera/essential thomrbocythemia/
myelofibrosis.Impactoffastingonriskofcomplications/
thrombosisunder thesecircumstances isnotwelldefined
thoughmildincreaseinhaematocritispossible.Phlebotomy
in stable patients is hardly needed during Ramadan.
Hydroxyureaiswelltoleratedingeneral.Newlydiagnosed
polycytaemiaverashouldbephlebotomizedwithoutdelay
tohaematocritbelow45.

Safety of warfarin therapy
An excellent study documenting the sum of thrombo-
embolic as well as bleeding events, in patients using
anticoagulation has shown equal events rate between
fasting versus non fasting patients (70).Thus confirming
safetyoffastingforpatientsonanticoagulation.Warfarin
shouldbetakenatthesametimeeveryevening.CloseINR
monitoringisrequired.Effectivepatients’educationshould
beabletopreventsurprises.Careandattentionshouldbe

paidtodietaryhabits.Inparticular,patientsshouldavoid
suddenintakeoffoodsrichinvitaminKthanusual.This
willpredictablyreduceWarfarinaction.

Rheumatological Conditions During Ramadan Fasting
TherearethreeaspectsofRamadanfastingthathavesome
relevancetoRheumatologicconditions.Theseincludethe
effectoffastingitselfonthecourseofrheumaticdiseases,
the effect of rheumatic disorders on fasting and the
relationship betweenRamadan and intake ofmedication.
The later aspect is discussed elsewherewithin thismini-
symposium.

Effect of fasting on Rheumatoid arthritis
When animals are put on low calorie diets there is an
increaseintheirlifespansof15daysto26days.Studies
that addressed these effects of fasting include studies on
fasting and lacto-vegetarian diet on rheumatoid arthritis
(71).Controlledtrialoffastingandone-yearvegetariandiet
inrheumatoidarthritis(72)showedthatbeneficialeffects
wereonlytransientfor4-5daysoffastingmainlyonpain
andswellingandnolongtermbenefitwasobserved.The
symptomsreturnsbackwithinaweekofresumingnormal
diet.

Fasting and inflammation
Thechangesininterleukin-6,C-reactiveproteinandother
biochemical parameters during prolonged intermittent
fastingwereobservedin 40healthyvolunteersofnormal
weight, aged 23-39 years, who fasted during Ramadan
(73).Theywerecomparedwith28healthy,ageandBMI-
matchedvolunteerswhodidnotfast.Measurementswere
collectedjustbefore,duringandafterRamadan.SerumIL-
6,CRP,homocysteine,vitaminB12,folate,totalcholesterol,
Triglycerides,LDLandHDLlevelsweremeasured.IL-6,
CRPandhomocysteinelevelswerefoundtobesignificantly
lowduringRamadaninthefastingsubjectswhencompared
tobasalvalues.Lowerlevelsofsuchinflammatorymarkers
indicate less inflammatory processes and possibly less
arthritisandbursitis.
TheeffectsofRamadanfastingonneutrophil’srespiratory
burst and CIC was studied in 21 normal young fasting
Muslimindividualsusingstandardizedchemiluminescence
and poly ethylene glycol methods respectively. There
were no significant changes ofCL activity of circulating
neutrophilsandCIClevelscomparingtheresultsobtained
before and after Ramadan.More over there was a good
correlationbetween these two immunological parameters
(74,75).
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Effect of Rheumatoid arthritis on fasting of Ramadan
Active arthritis may interference with their ADL due
to active/chronic joints and muscles pain, fatigue, and
tiredness.Other effects of thismultisystemdisordermay
affectheart,GIorrenalsystem.Inaddition,patientswith
rheumatoid disorder are prone to malnutrition. Chronic
inflammation, increase production of cytokines, increase
catabolicrateandproteinbreakdown.Inaddition,patients
withRAusuallyhavedifficultyinpreparingfoodsecondary
topainandjointsswelling.Long-termusageofmedication
mayleadtoPUD,gastritis,andfolicaciddeficiency.

Drug therapy and Ramadan-friendly prescribing
Fastingwill,bydefinition,beinterruptedbyadministration
ofmedicationsduring the fastinghours.Medicationscan
causesignificantnauseaandvomitingandothersideeffects
that canmake fasting difficult. Dehydration can happen
withdiureticsuse iffluid intakewasnotenough. Drugs
pharmacokinetics can be altered by fasting and binging
after breaking the fast. In one of the earliest studies, 81
patients were surveyed to determine alteration of their
drugsregimenduringRamadan(76).Ofthese42%patients
adheredtotheirusualtreatment,58%changedtheirintake
pattern, 35% stopped their treatments, 8% changed the
administrationschedule,and4%tookallthedailydosesin
oneintake.Inanothersurveyof325outpatientsinaKuwaiti
hospital,64%changedtheirtherapeuticschemeduringthe
monthofRamadanand18%tooktheirdailymedicinesin
asingle intake(77). It isgenerallyobserved thatpatients
often modify their drugs without seeking any medical
adviceby changing the timing, the number of doses, the
timespanbetweendoses,andthetotaldailydosage(78).
There are widely accepted Islamic teachings or (Fatwa)
regardingvariousroutesofmedications’intake.Permissible
routes of medications intake include: intravenous,
intramuscular,per rectum,pervagina, topical, eyedrops,
sublingual,nasal,andinhaledmedications(79).

Asthma and Chronic Obstructive Airway Disease 
(COPD)
In addition to the fact thatmany religious scholars have
permittedusinginhalersduringfasting,itisverypossible
toobtainagoodcontrolonobstructiveairways,sothatthe
needforrescueinhalersduringfastinghoursisnegligible.
Using“Longactingbeta2agonist+steroids”inhalertwice
dailyandtitratingthedoseuptoachievebetterAsthma/
COPD control (80). Long acting anticholinergic inhaler
“Tiatropium”canprovide24hoursbronchodilatoreffect.

Forcasesrequiringsystemicsteroids,thiscanbegivenas
oncedailydosingwithameal“IftarorSuhoor“depending
on life style and waking hours during Ramadan. For
Patientsstillusingtheophylline,agreatcautiontobetaken
because of its vulnerable pharmacokinetics with eating
patterns during Ramadan. A single dose of long acting
preparation tobegiven latenightwithenough timeafter
IftarandbeforeSuhoor.Only ifnecessarya levelcanbe
monitored. Using Oxygen inhalation has been permitted
in a consensus meeting of Islamic scholars and medical
expertsinCasablanca1997(79).

Antihypertensive Medications
Diuretics dosing has to be adjusted down during fasting
and matched to fluid intake. Avoiding dehydration and
electrolyte imbalance isoftenencounteredwithdiuretics,
particularly in cardiac patients where this can lead to
seriouscardiacdysrhythmias.Diureticsarenotfirstchoice
as a new antihypertensive for a fasting patient. Monitor
electrolytes,urea&creatininemorefrequently.Dosingof
ACE inhibitorsorARBsmayhave tobe adjusted, given
the potentially hypovolemic status. Almost all classes
of antihypertensive drugs have once daily dosing which
is highly recommended. This includes beta blockers,
calciumchannelblockers,ACEInhibitorsorAngiotensin-
receptor blockers (ARBs),vasodilators& centrally acting
antihypertensivedrugs.Somearealsoavailableinpatches
lasting between 24-72 hours. Studies have shown that
fastingdoesnotinterferewithBPcontrolasmeasuredby
24 H BPmonitoring including Systolic, diastolic, mean,
diurnalornocturnalBP(35,36).

Arthritis
Usingasingleoralwithorwithouttopicalanti-inflammatory
medicationsasneededcanreplacethemultipleoraldosing
andprovidereliefduringfasting.

Anti-epileptic drugs
Multiplecasereportsofseizuresincreasedfrequencyhave
beenattributedtomissingmedications.Thereforeproviding
alongactingformulationorreplacingbyasingledailydose
ofanti-epilepticmedicationcanavoidthesesunnecessary
events.Closermonitoringofblood levelsofantiepileptic
mightprovideanaddedsafetyasdiscussedabove.

Final Remarks
ThedaytimetotalfastingduringholymonthofRamadan
is a sacred obligation for all healthyMuslim adults.The
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medical ramificationsof thisRamadan fasting inpatients
withindividualswithacuteandchronicmedicalconditions
have attracted increasing interest of physicians and
biomedicalscientistsoverthelast30yearsasevidencedby
theincreasingoriginalandreviewarticlesintheinternational
andregionalmedicalliterature.Studiesinnormalhealthy
adultsareofacademicvalueinenablingusunderstandits
implications in various disease conditions. On the other
hand,studiesindiseasestatesareofparticularclinicalvalue
indocumentingthephysiological,biochemicalandclinical
changes during the fasting month. These observations
shouldenablephysiciansestablishthesafetyorotherwise
ofobservingthefastinginveryspecificclinicalconditions.
Thusprovidinganevidence-basefor themedicalopinion
giventopatientstoinformtheirpersonalchoicetofastor
nottofastandenableandeducatingphysiciansonhowto
bestmanagepatientswhochoosetofast.

Observing the fasting in Ramadan is possible for many
chronicallyillpatientswhoarestableandareundermedical
supervision.Theeffectof fastingonhealth issuesshould
be explained to patients well ahead of starting the holy
month.Counsellingpatientsabouttheiruseofmedications
aswellastheirsuitabilitytoundertakethefastisamajor
stepinhealthcareforMuslimpatients.Detailedguidance
isnowinternationallyavailableforsomeconditionssuchas
diabetesasaresultofclosecooperationbetweenmedical
and“Fiqh” institutions.The literature is richwithstudies
onotheraspectssuchascardiology,gastroenterologyand
pharmacology.Otherprofessionalbodiesshouldfollowsuit
toprovidesomeconsensusopinionsandpracticalguidance
onclinicalmanagement.Our seriesof symposiaand this
veryarticleisonesuchhumbleattempt.Wewelcomefuture
collaborationwithcolleaguesallovertheworld.
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