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ABSTRACT

Objective: To find the frequency of different diseases causing lower gastrointestinal bleed, its significance in
relation to age, gender and socioeconomic status and to compare the results with national and international
studies.

Study Design: Prospective cross sectional study.

Place and Duration of Study: Combined Military Hospital Rawalpindi and Pak Emirates Military Hospital
Rawalpindi, from Jan to Dec 2017.

Methodology: Patients with age >12 years presenting with lower gastrointestinal bleed in the form of hema-
tochezia, malena or occult blood loss were offered colonoscopy. The findings were noted and their significance in
relation to age, gender and socioeconomic status calculated.

Results: The most common finding was inflammatory bowel disease (31%), followed by hemorrhoids (13.7%),
colorectal malignancy (11% of which 52% were rectal), solitary rectal ulcer (8.6%), miscellaneous causes (6.5%),
polyps (5.5%) and diverticular disease (3.6%) with male to female ratios of 2.5:1, 3:1, 3.4:1, 1:1, 2.4:1, 4.8:1 and 2.2:1
respectively. The youngest age group corresponded to solitary rectal ulcer and inflammatory bowel disease,
whereas colorectal malignancy and diverticular disease was seen in the elderly. A low to middle socioeconomic
status corresponded to colorectal malignancy and inflammatory bowel disease, whereas a middle to higher status
was found in case of polyps and diverticular disease.

Conclusion: Inflammatory bowel disease, hemorrhoids, colorectal malignancy, solitary rectal ulcer, polyps,
diverticular disease and vascular ectasias are on the rise in our country.
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INTRODUCTION bleed, patients with lower GI bleed are hemo-

Lower gastrointestinal bleed is defined as the dynamically stable with a higher hemoglobin
passage of bright red colored blood, maroon level and seldom need blood products tranfu-
colored stools or occult loss of blood intermit- ~ Sion’. The mortality rate for these patients range
tently or continuously distal to ileocecal valvel, from 2-4% and is usually secondary to co-mor-
a modification to a previous definition. Lower bidities and hospital acquired infections®.

gastrointestinal (GI) bleed is seen in 20-30% of all There is a considerable difference among
patients presenting with a GI bleed, the annual etiologies of lower GI bleed from region to re-
incidence of which is reported to be 0.03%, with  gion, depicting a complex interaction of socioeco-
an increase of 200 fold from second to eight nomic, racial, dietary, sanitation and healthcare
decades of life2. The hospitalization rate for lower  availability. For Western population, diverticular
GI bleed in United States is 35.7 per 100,000  disease has been the commonest cause of lower
adults annually?, whereas it was reported to be as  GI bleed, accounting to 20-65% of all cases’, follo-
high as 87 per 100,000 adults annually in Europe*.  wed by ischemic colitis (1-19%)8, angioectasias,

Compared to acute upper gastrointestinal hemorrhoids, colorectal cancer, post-polypecto-
my bleed, NSAIDs, solitary rectal ulcer, radiation
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countries showed a higher incidence of inflam-
matory bowel disease, hemorrhoids and rectal
malignancy with diverticular disease, ischemic
colitis and vascular ectasias scoring low percen-
tagesl0.

There are many studies from Pakistan high-
lighting the current trends in causes of lower GI
bleed but none of these have taken in to account
the socioeconomic stratification of the masses and
its possible impact on the etiology of lower GI
bleed. This study segregates the study population
on the basis of age, gender, socioeconomic status
and the significance of their impact on the out-
come of colonoscopic findings in lower GI bleed.

METHODOLOGY

This prospective cross sectional study was
carried out from January 2017 to December 2017
at Gastroenterology Departments of Combined
Military Hospital Rawalpindi and Pak Emirates
Military Hospital Rawalpindi. Patients of age >12
years presenting with passage of bright red colo-
red blood per rectum or maroon colored stools,
melena with no upper gastrointestinal source
found through endoscopic studies and iron defi-
ciency anemia with no apparent cause (normal
upper gastrointestinal endoscopy, no history of
nutritional deficiency with or without fecal occult
blood test positive) were enrolled in the study
through non-probability convenience sampling
with a standard error 0.02 of and a relative stan-
dard error of 4.37 for a confidence interval of 95%
using National Statistical Services Calculator.
Patients in shock, previous history of gastrointes-
tinal carcinoma or surgery, those with a known
upper or lower gastrointestinal cause of bleeding,
patients with coagulopathy, acute infectious dia-
rrhea with bleeding per rectum, suspected peri-
tonitis, age <11 years and those not willing for the
procedure were excluded.

In those cases where the first endoscopic
procedure didn’t reveal the source of bleeding or
was incomplete or abandoned and subsequent
endoscopies were required, the endoscopic study
with definite source of bleed was considered
index examination.
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All the enrolled patients whether presenting
in out patient departments (OPD) or admitted
with lower gastrointestinal bleed were intervie-
wed by a trainee gastroenterologist, after approp-
riate resuscitation, for a detailed history include-
ing gender, age, previous co-morbids, drugs and
surgical history, family or personal history of ma-
lignancy, previous endoscopic studies and hos-
pital admissions, followed by colonoscopy with
full preparation according to ASGE guidelines!!.
Socioeconomic status of the individuals was bro-
ken in to three levels i.e; low, middle and high
according to the income (low, middle, high) and
education level (0-9, 10-11, 212 years)?2.

Quantitative data was presented as frequen-
cies and percentages, whereas descriptive statis-
tics were used to calculate mean + SD of the con-
tinuous data. Chi square statistics were used
to compare qualitative data whereas one way
ANOVA was used to compare quantitative data
of multiple groups. A p-value of <0.05 was consi-
dered significant. Data was analyzed using SPSS
version®.

RESULTS

A total of 524 patients participated in the
study of which 72.5% were males and 27.5% fem-
ales with mean ages of 45.6 + 19.6 and 44.2 + 20
respectively. The most common presenting com-
plaint was hematochezia (86.4%), followed by
anemia (11%), with normal upper gastrointestinal
endoscopy and with or without fecal occult blood
test positive and melena (2.5%) with normal up-
per gastrointestinal endoscopy. Associated signs
and symptoms presented in only 25.6% of the
subjects with the commonest being altered bowel
habit (51%), anemia (26%), weight loss (17%),
fever (6%) and pain abdomen (6%) (table-I).

The commonest endoscopic finding in pati-
ents presenting with lower gastrointestinal bleed
was inflammatory bowel disease (IBD) accoun-
ting to 31% of the total subjects with a male to
female ratio of 2.5:1. Ulcerative colitis correspon-
ded to 97.5% of all the IBD cases with only four
cases of Crohn’s disease (table-II). Negative endo-
scopies were recorded in 20% of the cases with a
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male to female ratio of 3.4:1. Only 4% of the cases
were found to have the source of lower gastro-
intestinal bleed in small intestine. Hemorrhoids
as a source of lower gastrointestinal bleed corres-
ponded to 13.7% of all the cases with internal
hemorrhoids being the commonest finding (93%)
anda male to female ratio of 3:1.

Table-I: Demographics of patients with lower

gastrointestinal bleed (n=524).

Variables n (%)
Total males 380 (72.5)
Total females 144 (27.5)
Mean age * SD (years) 45+£19.8
Mean age males + SD (years) 45.6+£19.6
Mean age females * SD (years) 442 +20

Socioeconomic Status
Low 197 (37.6)
Middle 260 (49.6)
High 67 (12.8)

Presentation
Hematochezia 453 (86.4)
Malena 13 (2.5)
Anemia 58 (11)

Associated Signs and Symptoms (n=134)

Altered bowel habits 68 (51)
Anemia 26 (19.4)
Weight loss 17 (12.7)
Fever 8 (6)
Pain abdomen 8 (6)
Tenesmus 4 (3)
Family history of colon malignancy 322

Colorectal malignancy was found in 11% of
all the cases with a male to female ratio of 3.4:1.
Rectal malignancy (73.7%) was the commonest
of all the colonic malignancies according to site,
followed by sigmoid and ascending colon, desce-
nding colon, rectosigmoid, transverse colon and
cecum respectively (table-II). Solitary rectal ulcer
was found in 8.6% of the subjects with an equal
male to female distribution. Adenomatous polyps
with no dysplasia were found in 5.5% of the
patients with rectal predominance and a male
to female ratio of 4.8:1. Diverticular disease was
seen in 3.6% of all the subjects with a male to
female ratio of 2.2:1. The findings like ischemic
colitis, non-specific colitis, vascular ectasias and
post-polypectomy bleed were find only in
minority of the patients (table-IV).
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The youngest age group corresponded to the
SRU group with a mean age of <30 years, follo-
wed by the IBD group (<40 years) (table-III). Div-
erticular disease and colorectal malignancy were
reported in older age groups (270 years and =55

Table-II: Frequency of endoscopy findings in

patients with lower gastrointestinal bleed (n=524).

Endoscopic Findings n (%)
Inflammatory bowel disease 162 (31)
Ulcerative proctitis 16 (9.9)
Ulcerative proctosigmoiditis 28 (17.3)
Distal colitis 32 (19.8)
Extensive colitis 24 (14.8)
Pancolitis 56 (34.6)
Pancolitis with backwash ileitis 2(1.2)
Crohn’s disease 4 (2.5)
Normal 106 (20)
Hemorrhoids 72 (13.7)
Internal 67 (93)
External 3 (4.2)
Both 342
Malignancy 57 (11)
Rectal 42 (73.7)
Rectosigmoid 2 (3.5)
Sigmoid 4 (7)
Descending colon 3(5.3)
Transverse colon 1(1.8)
Ascending colon 4(7)
Cecal 1(1.8)
SRU 45 (8.6)
Polyp 29 (5.5)
Rectal 15 (51.7)
Sigmoid 3 (10.3)
Descending colon 6 (20.7)
Transverse colon 3 (10.3)
Ascending colon 1(3.4)
Multiple 13.4)
Diverticular disease 19 (3.6)
Miscellaneous 34 (6.5)
Non-specific colitis 11 (32.4)
Vascular ectasias 8 (23.5)
Radiation proctitis 3 (8.8)
Pseudomembranous colitis 2(5.9)
Ischemic colitis 2(5.9)
FAP 2(5.9)
Post-polypectomy 2(5.9)
Dielufoy lesion 1(2.9)
Blue rubber bleb nevus 1(2.9)
TB stricture 1(2.9)
CMV colitis 1(2.9)

SRU Solitary Rectal Ulcer, FAP Familial Adenomatous
Polyposis, TB Tuberculous, CMV Cytomegalovirus .
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years respectively).

The socioeconomic status of the test subjects
was found to be statistically significant in relation
to the endoscopic findings (table-III). About 50%
of the cases belonged to middle class, 38% to low
class and only 11% to high class (table-I). IBD,
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economic status and their significance in relation
to one another.

Male population was in abundance in accor-
dance to similar studies from Asia'¥>15 and Wes-
tern countriesl6éprobably because of social and
economic constraints for female patients to attend

Table-III: Relation of endoscopic findings in lower gastrointestinal bleed with age and socioeconomic

status.
Hemorr- Malig- Diverticular ]
Variable (nIBI]ZZ) 1(\111(:‘1122)1 hoids nancy (rsxff;',) (1;0:;9% Disease (nM:;Z) v a’i;e
(n=72) (n=57) (n=19)

Socioeconomic Status, n (%)

High 15 (9.3) 10 (9.4) 6(8.3) 7 (12.3) 3(6.7) 10 (34.5) 13 (68.4) 3(8.8)

Middle 80(49.4) | 46 (434) | 38(52.8) 20 (35.1) 36 (80) | 15(51.7) 5 (26.3) 20 (59) | <0.001

Low 67 (414) | 50(47.2) | 28(38.9) 30 (52.6) 6 (13.3) 4 (13.8) 1(5.3) 11 (32.2)
Mean Age

37.96 4893 + 5712+ 26.53 + 51.24 + 49.66 + 71.63 +

(Years£5D) | 4149 196 17.3 157 17.8 206 | 826 | 155, | <0001

IBD inflammatory Bowel Disease, SRU Solitary Rectal Ulcer, Misc miscellaneous, p is considered significant if < 0.05

SRU, polyp, hemorrhoids and miscellaneous gro-
ups had predominantly middle class distribution,
whereas negative endoscopies and colorectal ma-
lignancies were common in low socioeconomic
class. Diverticular disease was seen in higher
socioeconomic class as evident by many other
similar studies.

Table-IV: Relation of endoscopic findings in lower
gastrointestinal bleed with gender distribution.

. re 1 Gender p-
Endoscopic Findings Male Female | value
Inflammatory Bowel 116
Disease (n=162) (71.6) 46 (284)

Normal (n=106) 82 (77.4) | 24 (22.6)
Hemorrhoids (n=72) 54 (75) 18 (25)
Malignancy (n=57) 44 (77.2) | 13 (22.8) 0.047
SRU (n=45) 23 (51) 22 (49) ’
Polyp (n=29) 24 (83) 5(17)
Diverticular Disease

(n=19) 13 (68.4) 6 (31.6)
Miscellaneous (n=34) | 24 (70.6) | 10 (29.4)

SRU Solitary Rectal Ulcer, FAP Familial Adenomatous
Polyposis, TB Tuberculous, CMV Cytomegalovirus p is consi-
dered significant if <0.05

DISCUSSION

This study was used to segregate the cases
presenting with lower gastrointestinal bleed
according to etiology, age, gender and socio-
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health care facilities in this region. Solitary rectal
ulcer was found to be equally prevalent between
the two genders whereas vascular ectasia was
predominantly seen in female population in acco-
rdance to a multicenter study on the presentation
and management of angiodysplasial’.

Inflammatory bowel disease was the most
commonly encountered endoscopic finding in
this study with Ulcerative Colitis predominating
Crohn’s Disease in accordance to many Asian
studies'* but in contrast to a study from Pakis-
tan’® and many Western studies'®1. The incide-
nce of IBD has been stable for Western popu-
lation but has been on the rise for the developing
countries®. IBD is considered a disease of the
elderly in the West?! but our study showed that
the mean age for both males and females was <40
years which is in accordance to a similar study
from Pakistan?3. This reflects a possible changing
etiological pattern of IBD in our region.

Negative colonoscopies with no source of
bleed in the lower gastrointestinal tract were
encountered in 20% of the cases which was hig-
her than similar studies from the West!22 but
lower than studies carried out in Pakistan!® and
Nigerial>.
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Hemorrhoids, predominantly internal, were
the third most common finding with a higher
male population in our study in contrast to simi-
lar studies from Paksitan'3, African population’>
and a few Western studies'®2 that showed a
relatively higher incidence and an equal gender
distribution but in accordance to other studies®.
In America, 50% of population is affected by
hemorrhoids some time during their lives and the
precise incidence is difficult to calculate due to
reluctance of seeking medical or surgical help for
this relatively benign condition?*. Hemorrhoids
tend to occur in socioeconomically stable popu-
lation and ages 245 years?*, which is in accor-
dance to our study.

Colorectal malignancy as the primary source
of lower gastrointestinal bleed accounted for 11%
of the total cases studied that was in accordance
to two similar studies!®?5, the incidence higher
than other studies!’3422 and lower than a multi-
center Western study?>. Rectal malighancy was
the commonest of all the colorectal malignancies
seen and corresponded to elderly male popula-
tion with a relatively low socioeconomic status,
also seen in similar studies!34.

Solitary rectal ulcer with an equal male to
female ratio and affecting the youngest of the
study population was found in 8.6% of the cases,
higher than similar studies from Pakistan!314 but
in accordance to an international study?®. Polyps
were seen in 5.5% of the cases with rectal polyps
being the commonest and predominant popula-
tion being that of males, the incidence of which
was much lower than a national studybut higher
than a similar internationally study?22.

Diverticular disease was predominantly seen
in populations with high socioeconomic status
that possibly reflects westernization of lifestyles
and low fiber intake. The incidence is consider-
ably low as compared to Western data, showing a
prevalence of 30-65% of all patients with lower
gastrointestinal bleed?®. Rare causes of bleeding
per rectum or occult blood loss including non-
specific colitis, angiodysplasia and post polypec-
tomy bleed were seen only in 6.5% of the patients
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with ages ranging from 50-82 years, the incidence
of which is higher in Western population?.

There has been a rise in the incidence of
colorectal malignancies, colonic polyps, solitary
rectal ulcer and vascular ectasias as compared to
studies from Pakistan a decade ago!4, possibly
because of better adenoma detection rates, easy
availability of endoscopic studies, low threshold
for colonoscopy and a higher level of acceptance
in the general population.

The factors such as convenience sampling,
lack of a multicenter study, non-incorporation of
the etiology of bleed in case colonoscopic study
was negative and the outcomeare some of the
lacunae that needs to be rectified for future
studies.

CONCLUSION

Colonoscopy is the preferred diagnostic tech-
nique for most of the patients with lower gastro-
intestinal bleed and literature shows that an early
procedure helps with prompt diagnosis, potential
reduction of early re-bleed and a low mortality
plus hospital stay. Inflammatory bowel disease
with Ulcerative Colitis was the commonest cause
of lower gastrointestinal bleed in our study, follo-
wed by negative endoscopy, hemorrhoids, colo-
rectal malignancy, solitary rectal ulcer, miscella-
neous causes, polyps and diverticular disease.
The incidence of polyps, diverticular disease, vas-
cular ectasias, colorectal malignancy and solitary
rectal ulcer is on the rise. Inflammatory bowel
disease is seen in younger population than exp-
ected and diverticular disease in much elderly.
The socioeconomic status does correspond to the
possible etiological factors of lower GI bleed.

CONFLICT OF INTEREST

This study has no conflict of interest to be
declared by any author.

REFERENCES

1. Pennazio M, Spada C, Eliakim R, Keuchel M, May A, Mulder C,
et al. Small-bowel capsule endoscopy and device-assisted enter-
oscopy for diagnosis and treatment of small-bowel disorders:
ESGE Endoscopy 2015; 47(04): 352-86.

Aoki T, Nagata N, Niikura R, Shimbo T, Tanaka S, Sekine K, et
al. Recurrence and mortality among patients hospitalized for



Lower Gastrointestinal Bleed

10.

11.

12.

13.

acute lower gastrointestinal bleeding. Clin Gastroenterol
Hepatol 2015; 13(3): 488-94.

Nguyen D, Jackson C. The Dieulafoy’s Lesion. ] Clin Gastro-
enterol 2015; 49(7): 541-49.

Miilunpohja S, Jyrkka J, Kéarkkiinen ], Kastarinen H, Heikkinen
M, Paajanen H, et al. Long-term mortality and causes of death in
endoscopically verified upper gastrointestinal bleeding: compa-
rison of bleeding patients and population controls. Scand ]
Gastroenterol 2017; 52(11): 1211-18.

Mearin F, Lanas A, Bujanda L, Canelles P, Cotter J, Hervas A, et
al. Open questions and misconceptions in the diagnosis and
management of anemia in patients with gastrointestinal blee-
ding. Gastroent Hepat Barc 2018; 41(1): 63-76.

Jensen D, Ohning G, Kovacs T, Jutabha R, Ghassemi K, Dulai G,
et al. Natural history of definitive diverticular hemorrhage
based on stigmata of recent hemorrhage and colonoscopic Dop-
pler blood flow monitoring for risk stratification and definitive
hemostasis. Gastroenterol Endo 2016; 83(2): 416-23.

Gralnek I, Neeman Z, Strate L. Acute lower gastrointestinal
bleeding. N Engl ] Med 2017; 376(11): 1054-63.

Sun D, Wang C, Yang L, Liu M, Chen F. The predictors of the
severity of ischaemic colitis: a systematic review of 2823 patients
from 22 studies. Int ] Colorectal Dis 2016; 18(10): 949-58.

Afshar IR, Sadr M, Strate L, Martel M, Menard C, Barkun A.
The role of early colonoscopy in patients presenting with acute
lower gastrointestinal bleeding: a systematic review and meta-
analysis. Ther Adv Gastroenter 2018; 11: 1756283X1875718.
Rehman KU, Qureshi MO, Khokhar N, Shafgat F, Salih M.
Quality of colonoscopy and spectrum of lower gastrointestinal
disease as determined by colonoscopy. J Coll Physicians Surg
Pak 2015; 25(7): 478-81.

Johnson D, Barkun A, Cohen L, Dominitz J, Kaltenbach T,
Martel M, et al. Optimizing adequacy of bowel cleansing for
colonoscopy: recommendations from the U.S. Int ] Colorectal Dis
Gastroenterol Endo 2014; 80(4): 543-62.

Nikberg M, Ji J, Leppert ], Sundquist K, Chabok A. Socioecono-
mic characteristics and comorbidities of diverticular disease in
Sweden 1997-2012. Int J Colorectal Dis 2017; 32(11): 1591-96.
Jehangiri AUR, Gul R, Hadayat R, Khan AN, Zabiullah,
Khursheed L. Causes of lower gastrointestinal bleeding on colo-
noscopy. ] Ayub Med Coll Abbottabad 2017; 29(3): 468-71.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Pak Armed Forces Med ] 2021; 71 (1): 215-20

Zia N, Hussain T, Salamat A, Mirza S, Hassan F. Diagnostic
evaluation of patients presenting with bleeding per rectum by
Colonoscopy. ] Ayub Med Coll Abottabad 2008; 20(1): 73-76.
Alatise Ol, Arigbabu AO, Agbakwuru EA, Lawal OO, Ndububa
DA, Ojo OS. Spectrum of colonoscopy findings in Ile-Ife Nigeria.
Niger Postgrad Med ] 2012; 19(4): 219-24.

Taki M, Oshima T, Tozawa K, Taniguchi Y, Tomita T, Ohda Y, et
al. Analysis of risk factors for colonic diverticular bleeding and
recurrence. Medicine 2017; 96(38): e8090.

Nishimura N, Matsueda K, Hamaguchi K, Shimodate Y, Doi
A, Mouri Y, et al. Clinical features and endoscopic findings in
patients with actively bleeding colonic angiodysplasia. Indian ]
Gastroenterol 2015; 34(1): 73-76.

Cotter T, Buckley N, Loftus C. Approach to the patient with
hematochezia. Mayo Clinic Proceedings 2017; 92(5): 797-804.
Rodriguez M, Samaniego L, Ruiz R, Cristébal M. Protocolo-
diagnéstico y terapéutico de la hemorragia digestiva en Urgen-
cias. Medicine - Programa de Formacion Médica Continuada
Acreditado 2015; 11(90): 5389-93.

Ashwin N. Ananthakrishnan. Epidemiology and risk factors for
IBD. Nat Rev Gastroenterol Hepatol 2015; 12(1): 205-17.

Arantes JAV, Santos CHM, Delfino BM, Silva BAS, de Souza
RMM, de Souza TMM, et al. Epidemiological profile and clinical
characteristics of patients with intestinal inflammatory disease. ]
Coloproctol Rio J 2017: 37(4): 1-5.

Jurgen H, Schrag R, Glatz T, Walker C, Fischer A, Thimme R.
First-line endoscopic treatment with over-the-scope clips signi-
ficantly improves the primary failure and rebleeding rates in
high-risk gastrointestinal bleeding: A single-center experience
with 100 cases. World J Gastroenterol 2016; 22(41): 9162-71.

Sami SS, Al-Araji SA, Ragunath K. Review article: gastrointes-
tinal angiodysplasia - pathogenesis, diagnosis and management.
Aliment Pharmacol Ther 2014; 39(1): 15-34.

Akindiose C, Alatise OI, Arowolo OA, Agbakwuru AE. Evalua-
tion of two injection sclerosants in the treatment of symptomatic
haemorrhoids in Nigerians. Niger Postgrad Med ] 2016; 23(3):
110-15.

Ryota N, Naoyoshi N, Tomonori A, Takuro S, Shohei T, Kats-
unori S, et al. Predictors for identification of stigmata of recent
hemorrhage on colonic diverticula in lower gastrointestinal
bleeding. ] Clin Gastroenterol Hepatol 2015; 49(3): 24-30.

220


https://www.ncbi.nlm.nih.gov/pubmed/?term=Alatise%20OI%5BAuthor%5D&cauthor=true&cauthor_uid=23385677
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arigbabu%20AO%5BAuthor%5D&cauthor=true&cauthor_uid=23385677
https://www.ncbi.nlm.nih.gov/pubmed/?term=Agbakwuru%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=23385677
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lawal%20OO%5BAuthor%5D&cauthor=true&cauthor_uid=23385677
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ndububa%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=23385677
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ndububa%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=23385677
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ndububa%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=23385677
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ojo%20OS%5BAuthor%5D&cauthor=true&cauthor_uid=23385677
https://www.ncbi.nlm.nih.gov/pubmed/23385677
https://www.ncbi.nlm.nih.gov/pubmed/23385677
https://www.ncbi.nlm.nih.gov/pubmed/23385677
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Sami%2C+S+S
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Al-Araji%2C+S+A
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Ragunath%2C+K

