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Abstract

Objective :the objective is study, the outcomes of Diabetat fiisorders in six public and private hospital§@ddah, Saudi

Arabia,

Method:In this multicenter retrospective study, the outesmf Diabetic foot disorders DFD management irpsilslic and
private hospitals in Jeddah, Saudi Arabia, weréerasd over 12 months in six hospitals in JeddalhidBArabia to identify
the characteristics of patients admitted with DFd problems in their care in less-developed coesitri

ResultsMedical records of 275 patients were reviewed; ®28e treated at public hospitals and 46 at pritatispitals. The
meanage of patients was 58.5 + 11.6 years. Ulcer wasrhst common presentation (81.8% of patientshelsia was
diagnosed in 52.7% of patients and was signifigacdirrelated with the duration of DM. Among thediad patients 4.8%
underwent revascularization procedures. Lower mityeamputation was performed in 48.8% of patig6&% were minor
and 31% were major amputations). The 30-day moyrtedie was 6.5%. Only 13.8% of patients were disgbd with plans
for rehabilitation. Lower extremity amputation wiagrly common in patients hospitalized for DFD. BEyeffort should be
made to avoid such procedures, particularly in-tesgeloped countries with limited resources foratslitative care.
Conclusion:There is need for improving public educational pavgs, earlier referral, prompt revasculariclzatienmd

improvingrehabilitation and home/ambulatory care.
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INTRODUCTION

Diabetes is a global epidemic of the 21st centliry.
was estimated that 366 million people worldwide
have diabetes and 80% of them live in low- and
middle-income countrigs. By 2030, the global
burden of diabetes is projected to reach 552 millio
people™l, with a 69% increase in the number of
adults with diabetes in developing countries and a
20% increase in developed countffés.Data
accumulated over the last 30 years have confirmed
that the epidemic of type 2 diabetes is mainly
affecting Saudi Arabia SAnd adjacent Gulf Council
Countries GC¥ Indeed, SAis ranked with the 6th
highest prevalence of diabetesworldwide, and is
expected to hold this position for the next 20 gear
with a prevalence rate of 20.0% among 20-79-year-
old adults!. Other countries ranked in the Bahrain
(19.9%) and the United Arab Emirates (19.2%)
The prevalence of diabetes melltus DM in SA
variemmong  studieS,® principally because of
difference@ research methodologies. Al-Nozha et al.
]14[ conducted
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a well-designed national survey and reporged
prevalence rate of 23.7% in adult Saudis aged >30
years(26.2% in males versus 21.5% in females). Foot
disorders are among the most feared chronic
complications of DM. DFD comprise a group of
disorders that often present with at least onehef t
following clinical manifestations: foot ulceian,
infection, neuropathy, deformity, gangrene and
ischemia. Some or all of these problems may develop
in the same patient, often on both feet. If noated

in a timely and appropriate, amputation will become
necessary:”) In turn, amputation is  often
associated with significant morbidity and
mortality”® in additon to immense social,
psychological and financial consequen¢gs?

DFD and related complications represent a
significant medical and economic challenge to
healthcare systems globall§. SA has its peculiar
health system structure which is a mix of publid an
private sectors. The main player in the public @ect
is Ministry of Health hospitals followed by other
governmental hospitals such as universities and
military hospital$®®! Any study must therefore cover
both sectors. In addition, many differences between
Arab patients and patients in other developed
countries have already been highlighted inclgdi
local cultural practiceS:*
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Over the last two decades, a total of ten fivapproved by King Abdulaziz University Hospital
studies on the management of DFD. Half of the swidi Research Bio-Ethical Committee (Approval N. 293).
were conducted in Jeddah, A" two studies from Data were collected using a self-designed casertrepo
eastern province and another three from the capif@rm, which recorded the patient's age, sex, nalityn
Riyadh and’*®%! All of the previously mentioned duration of diabetes, and clinical presentations.
studies included patients from a single hospitalhim Duration of hospital stay, frequency of admissitype

public sector and contained a relatively small nembof medical and/or surgical interventions and the
of patients. patient's condition at discharge were also recorded

The current study is the first multicenter S,[udyAfter reviewing the medical record, the researchers

of patients from public and private sectors. Thigctive ?(;)rn:ﬁée;eucrl pt()hsee f(;)frmi ; (S:;:J)(;Smg to the definitionsduse
of this study was to review the current managenoént '

DFD over one year in six different hospitals in diiul The clinical presentations were defined as that
and hence identify opportunities to improve DFDecar recorded on admission at initial assessment ofiefud
these hospitals. By doing so, it is hoped thatiheirfgs cases. Infection with or without ulceration wasgtiased
and recommendations can be generalized to othemeeg clinically and was confirmed by microbiological tes

in Saudi Arabia, as well as other countries inNfiddle  Infection included superficial (which is limited &kin),
East and North Africa MENA with a high prevalende odeep local (including abscess) and bone osteorisyelit
DM and similar healthcare systems, and cultural ari@ellulitis was defined as spreading of a subcutaseo
social characteristics. One hopes that other casntvith ~ bacterial infection associated with acute inflamorat

under-developed health systems could also benefit f Ischemia was diagnosed if the patient had history
the lessons learned in managing DFD in Jeddah,iSayf vascular insufficiency symptoms such as intetenit
Arabia. claudication, pain at rest or changes in foot cokord
METHODS symptoms were associated with the absence of & juls

one or both feet. Duplex ultrasound scan was used t
confirm the clinical suspicion. Neuropathy was diaged
if the patient had experienced the loss of supgalfic

A multicenter retrospective study was
conducted over 12 months in Jeddah, starting onaign

2008. There were 12 major hospitals (of more thah 2 sensations and been confirmed by a cotton balbtedfor

?eglg) h‘?nd 2.0 Lnino_r Ilqospitals in Jedﬁé;ﬁ S’A_‘” ﬂa(a)lfm loss of deep sensations as tested by at leastgtdoik
eddah’s major hospitals were approached. Six P! test. Foot deformity was defined as swollen defarme

(50%) _agreed to .particip_ate and provided inform&m neuropathic foot including acute Charcot foot. Majo
all aner:tsf?r(]jm:\;t_eq tW'thf E'FDI;[hTWO of the hogpstal amputation was defined as above or below knee
were part of the Ministry of Health, one was a ensity amputation. Minor amputation was defined as any

hosp!tal and threg were private hosp|tals_. M'“ta%mputation involving the ankle joint or distal to i
hospitals were not invited as they have specifferral

patterns. Case records of patients diagnosed wtb D The final outcomes were limited to the study's
were identified using ICD-9codes. In addition, assion  Period and classified according to the patientisddmn
registries, wards registries and operation depantshe at discharge from hospital into four categorieg:h@aled,
records were reviewed manually. Overall, the médicand undergoing rehabilitation or a plan for rehiatibn
records of 245 patients admitted to one of the sitad been proposed at discharge; (2) healed, but no
participating hospitals with the diagnosis of DF2rey rehabilitation or any plan for rehabilitation; (@Gphealed,
reviewed. Of these, 229 patients were admittecutdip and no rehabilitation; (4) died during admissionaathin
hospitals [King Fahd General Hospital (KFGH), n 30 days of admission.

= 130; King Abdulaziz Hospital and Oncology Center Data entry and statistical analyses were
(KAH&OC), n = 52; King Abdulaziz University Hospita conducted using SPSS software version 16.0 (IBMSSPS
(KAUH), n = 47]. These three public hospitals ane t |nc., Chicago, IL, USA). Quality control was applie
largest and busiest hospitals in the region, sgnan during both coding and data entry. Data are present
population of approximately 3 million peopfé. KAUH  descriptively as frequencies and percentages for
is the only teaching hospital in Jeddah, and treafgalitative variables, or means and standard dewigfor
emergency and elective cases, with a capacity &f 7}yantitative variables. Continuous data were coetpar
beds. KFGH is the largest public hospital in Jeddati using Student's t-test for comparisons between two
treats elective and emergency cases, with a cgpatit groyps. When normal distribution of the data cawd be
825 beds. KAH&OC also has a trauma and oncologyssymed, the non-parametric Kruskal-Wallis or Mann-
center, and a capacity of 250 beds. Forty-seveiemiat \hitey tests were used instead of Student's i-test
were admitted to three private hospitals in Jeddah. Qualitative variables were compared usifdgests. If the

The study protocol and case-report form was expected value in one or more of the cells in Zt#es
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was less than 5, Fisher's exact test was usedathste necrotizing fasciitis) (Table 1).
Pearson's correlation analysis was used to determin Conservative or medical treatment was the main
correlations among quantitative variables. Sta@éti intervention in 42.9% of patients. Almost three
significance was considered at values of P < 0.05.  quarters (71.3%) needed anesthesia to enable alrgic
RESULTS interventions, including wound debridement. General
anesthesia was necessary in 21.1% of patientsic&lrg

A total of 275 patients were treated at the siXnterventions  included  amputations  (48.8%),
participating hospitals, with 229 treated at publicdebridement (42 . 2%), vascular/endovascular
hospitals and 46 at private hospitals. The meanofge procedures (4.8%) and plastic surgery (2.9%). Toe
patients was 58.5 + 11.6 years. Most of the patientamputation was the most common type of amputation.
who were admitted with DFD were males (76.4%) and’he ratio of minor to major amputations was
almost two-thirds (64.4%) were Saudis. Otherapproximately 1:2, as major amputations (amputation
nationalities included Yemenis (11.6%) and Sudanesabove or below the knee) accounted for 31% of the a
(6.2%), followed by Egyptians and Palestiniansamputations, while amputations distal to the afddet
(3.3%). The remaining percentage was distributed oaccounted for 69% of all amputations. Only 4.8% of
various nationalities. the patients underwent revascularization, the most

The admission analyzed in this study was th%Ommon being open bypass (i.e., femoro-popliteal
first admission for 86.2% of patients. However,823. ypass) (Table 2).

of patients had been admitted more than once, with The rates of ulcerations and ischemia were
11.6% having been admitted twice and 2.2% admittegdignificantly greater among patients with a duratd
three times during the one year study's periodufieig
1). The duration of admission ranged from 1 to 11
days (median, 9 days).

gable 2 - Medical and surgical interventions (n = 25)

_ S Procedure n %
Ulcer was the main reason for admission in 81.8%" =5 nservative treatme 11€ [42.¢
of patients. The majority of patients (93.8%) had Anesthesi 19¢ 71',_
evidence of infection as defined above. On exanunat =
almost half of the patients had evidence of perahe Local 90 | 327
arterial disease or peripheral ischemia (52.7%).0Agn _ 28 | 175
the patients with other presentations, 17 (6.2%}ented Regional '
with ischemic gangrene, and six (2.2%) had othpesy 21.1
of infection (localized abscess and General o8 '
Table 1 - Clinical presentations and findings (n 275) Debridemer 11€)42.2
Amputatior 134 | 48.¢
Clinical presentations n % Toes 72 126.2
Presentatio 3 59
Ulcer 225 | 81.8 Trans-metatarsal '
- - 39 | 14.2
Neuropathy manifestations 24 8.7 Below the knee
— 15 | 55
Cellulitis 236 | 85.8 Above the knee
. , . V I lar int ti 4.
Ischemic manifestations 131 47.6 ascular/endovascular intervention$3 8
Other 20 109 Aorto-femoral bypass 2 0.7
Clinical findings Femoro-popliteal bypass 4 1%
Evidence of infection 258 |93.8 lliac artery angioplasty 3| 1.1
Evidence of ischemia 145 52.1 Superficial femoral angioplasty 1| 0.4
Evidence of neuropathy 70| 254 Infra-genicular angioplasty 3] 1.1
Evidence of foot deformity 23 | 84 Plastic surgery (split-skin graft) 8 2.5r
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Table 3 — Clinical manifestations and interventionstratified according to the duration of
diabetes mellitus (n=275)

Duration of diabetes mellitus
Clinical manifestations and interventions < 5years 5-10 years | > 10 years .
n | % n |% n %
Presentation
Ulcer 25 | 78.1% | 24| 64.9%| 179 85.4% 0.010
Cellulitis 28 | 87.5% | 30| 81.1%| 178 86.4% 0.665
Ischemia 9 28.1% | 16| 43.2%| 104 51.59 0.014
Clinical finding
Infection 30 | 93.8% | 34| 91.9%| 194 94.6% 0.808
Ischemia 10 | 31.3% | 17| 45.9%| 118 57.6% 0.015
Neuropathy 3 9.4% 11 29.7% 56 27.3% 0.079
Foot deformity 2 6.3% 7 18.9% 14 6.8%| NA
Interventions
Conservative 15| 46.9%| 1% 40.5% 8§ 42. 7% 0.8p64
Debridement 23| 71.9%| 1% 40.5% 116 56.3pp 0.082
Anesthesia 20 62.5%( 26 70.3% 130 72.80 0.079
Amputation 9 281% | 171 459% 108 52.4% 0.035

DM > 10 years compared with those a shorter durationvith DM in Saudi Arabia have been published in ldst

of DM (P < 0.05). However, based on clinical20 yeard®**2% All of these publications included
examination, only the rate of ischemia wagelatively small numbers of patients from indivitlua
significantly higher in the former group of patient public governmental hospitals. In Saudi Arabiaré¢hare
(57.6%) (Table 3). Regarding medical and surgicgbur main healthcare providers. The largest isMigistry
interventions, debridement was more frequentlpf Health which is providing approximately 60% dfet
performed in patients with a duration of DM of upS services, followed by university, military and mate
years (71.9%). By comparison, amputations were mot@spitals?® The current study reviewed the records of
frequently performed in patients with a duratiorDdfl 275 patients admitted to six hospitals across three
> 10 years (52.4%; P < 0.05; Table 3). different sectors (Ministry of Health, universitynch

In terms of outcomes at discharge, almost two-thvfl private hospitals). The inclusion of a relativelyoad

the patients (64.2%) were discharged alive withldtea selection of hospitals was intended to strengthes t
wounds but with no plans for rehabilitation. Ovgrab  findings of the current study.

(6.5%) patients died, including 12 (4.9%) patiemso Jeddah is the second largest city in Saudi Arabia,

died during hospitalization and four (1.6%) diedhivi th a total population of approximately 3.5 mitio

) . i
30 days after discharge. The main causes of death 22] : . .
included septic shock (n = 6) and cardio—pulmonar?e()ple[' The International Diabetes Federation reported

: _ : hat the comparative prevalence rate of DM in Saudi
disorders (n = 5) (Figure 2).
DIISCUSS(ION ) (Figure 2) Arabia was 16.8% Considering the at-risk population

Several reports of DFD and limb amputations ingrati ~ (2-7 million people aged > 20 years), there ateast
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348,000 patients with DM in Jeddah, andprivate hospitals. Further research should be done

approximately one-third of these are non-Saliflis. ident?fy_ th_e reasons for _the longer duration of
The annual incidence of ulcers among peopld@SPitalization in public hospitals.
with DM ranges from 2.5% to 10.7% in resource-rich The majority of patients (93.8%) had evidence

countried?*?! The annual incidence of ulcers was 3.1%0f infection, consistent with the late presentatitfost

in people with DM in Jeddah as reported in a sistliely admissions (81.8%) were because of ulcers. An
% This means that approximately 10,788 patients witinteresting finding in this study is the high prierece of
DM are likely to develop diabetic foot ulcers eaelar in  peripheral arterial disease and/or peripheral isthe
Jeddah. The six hospitals included in this studyigle  (52.7%), which was much higher than the rate reyplo20
approximately 40% of all health services in Jeddahyears ago (38.6%). It seems that most of thesematdid
Therefore, approximately 687 patients will be atedit not undergo full vascular assessment, particultrbse
each year to hospitals in Jeddah (i.e. 6.4% opatients patients with a duration of DM of > 10 years. The
admitted with foot problems) and the remainder Wil importance of vascular assessment and the subdequen
treated at healthcare centers or at home. Howdlvese role of vascular surgeons were already stress&é9t

are speculative assumption and the exact magnitfide ?®" However, efforts are still needed to improve
the problem is still unknown. The patients admiteed  multidisciplinary communication and collaboration.
probably the sickest patients who present themsdlve This is an important aspect for improvement to évett
emergency departments for acute infection. Thig latsalvage the lower limb§”

presentation undoubtedly artificially increasesrétes of Conservative or medical treatment was the main
amputation and other outco_m@@ In & survey done in edical approach in 42.9% of the patients. This was
Jeddah on the use of topical treatments to treat fogypected considering the high rate of infection and
problems in patients with DM, Bakhotmah and Alzalira gssociated  cellulitis  in  these patients.  Surgical
reported that 21.7% of the patients preferred usingyterventions included amputations (48.8%), debrieiet
complementary and alternative medicine (CAM)(42.29%), vascular/endovascular procedures (4.8%) an
products alone, while 31.2% used both conventiandl plastic surgery (2.9%). The rate of amputation §28.
5 . .

CAM treatments?™ Defining the role of CAM products s higher than that reported in other countriégne the
in the management of DFD may help to convince p&ie reported rate ranges from 5.2% to 39.484. However,
to seek medical advice earlier. Improving access tgost amputations were minor, predominantly of tdée
primary healthcare (PHC) services, promoting thatio of major to minor amputation was approximatel
adoption of clinical practice guidelines by generalj:2 as major amputations below or above knee atedu
practitioners and improving collaborations betwebe for 31% of all amputations compared with 69% for
PHC services and hospitals may improve early detect amputations performed distal to the ankle joinis likely
and encourage referrals to sng|a!|zed0] care provitte  that the rate of amputation, including the ratiorafjor to
countries with relatively few podiatrisfs’ minor amputations, will improve if the cliniciansrt be

Similar to earlier studids>*®*? most of the persuaded to revascularize ischemic limbs; in shisly,

patients in this study were males (76.4%). They ar@nly 4.8% of the pagi]ents underwent revasculaozati
relatively older than that previously reportedttesmean Recently, Faglia et af®” adopted an aggressive approach
age of patients in this study was 58.5 + 11.6 yehne  for the treatment of DFD and reported that 96% hef t
distribution of patient nationality was similar that of ~Patients with critical limb ischemia were succelgfu
the total population, as one-third of the patigi6&.4%) treated by revascularization. At 30 days, they had
were non-Saudis® In view of these findings, Performed a total of 19 (5.3%) above-the-ankle
educational and prevention programs should especial@mputations, including 8/12 non-revascularized $mb
target elderly males with a duration of DM of (66.7%). By comparison, amputations were necessary

(11.6%) and Sudanese (6.2%) should be also cosiderransiuminal angioplasty and in 3/40 (7.5%) limteated
a high-risk group that warrants particular attemtio with an open bypass graff" In the current study, the
most common vascular procedure was open bypass

Compared with the studies published 20 yeargemoro-popliteal bypass). Therefore, interventiairaed
ago 2! the duration of hospitalization for DFD has 4 i izati
ag 1€ aL pit _ at increasing the use of revascularization showdab
improved significantly, decreasing from 47 dayshi@  yiority to salvage more limbs. These interventiovit

earlier studies to 9 days in the current study.sThicompiement and not replace the established mediual
positive trend may improve further with the intedde gyrgical treatments.

improvements in home and ambulatory care.
Nevertheless, patients admitted to public hospitals

stayed in hospital longer than did patients aduhitee The mortality rate was quite low in this study, as

33



Asian J Med Res |Apr-Jun 2012 | Vol-1 | Issue-2

only 16 (6.5%) patients died during hospitalization
within 30 days of discharge. Most of the deathsewer
caused by septic shock or other comorbidities itery  1-
patients. Much higher mortality rates were reporsd
Hambleton et al. in Barbad&€. In the current study,
two-thirds of the patients were discharged homeh wit
healed wounds and/or were considered treated Itotnei o
plan for rehabilitation. Only 13.8% were dischargeth
healed wounds and with a plan for rehabilitatiomisT
rate is low and almost unchanged since the ratertexgb

20 years ag8! Improvements in rehabilitation and home3:
services will likely reduce the rates of amputation
hospital costs and the patient's quality of fiféX!

This study has all the limitations of a retrospeti
multicenter hospital-based study including the aacy
of data collection of many variables and its
interpretation based on sometimes limited inforomati
in medical records. However, we believe that it
highlights the main problems in caring for diabdtiot
problems in less-developed countries with similar
health systems structure and cultural backgrounds. 5,

CONCLUSIONS

6.
DFD are fairly common in Saudi Arabia and

are associated with high rates of amputation. Hoce
the amputation rates, t is important to implemariilio
health education programs and screening programs
targeting elderly males who have had DM for > 10
years. It is also important for clinicians to adopt
multidisciplinary approaches for patient referralsd g,
foster collaborations between PHC providers and
tertiary care centers. Vascular assessment shdsdd a
be routinely conducted in patients with DFD. At the
secondary and tertiary healthcare levels, thegensed
for aggressive diagnostic and interventional vaacul
approaches to treat peripheral arterial disease %
patients with DFD. Rehabilitation, home care and
ambulatory care services should also receive
improvements to meet the increasing demand on these
services. Additional well-designed prospective and
larger studies are needed to better understand the.
magnitude of the problem and possible solutions.
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