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Abstract Background: The clini

features of hypoglycaemia and se
vere: dehydration are similar, and
these two can ocour in a child pre-
senting with acute diarrhoea. Hypo’
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under-five children presenting with
acute diarrhocg in UCTH, Calabar, |
Method: This was a pmSpccﬁvf'
study of 150 children aged si
5 ; weeks to five years presenting wit
% 4 % ! ' acute diarrhoea in UCTH, Calaba}'
S . from June:Ist to October 315t Z{JUBE
: Consecutive children who met th
inclusion criténia . were,. recruite
into the study. Blood samples we
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using One Touch Ulra Test Strips
2006 model and Elame phboiometry
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under-five children presenting W‘lth
in University of

Calabar Teaching Hospltal Calabar

hypoglycaemia in under-five chil-

dren presenting with acute diar-
thoea was 4%. There was no sex’
difference, It was commongst
among children of the low socio-
economic class (83.3%). Risk fac-
tors 1o developing hypoglycasmia

2o s » Were longer: duration of {astid feeds .

greater than five hours and severe
dehydration, both reaching statisti-
cally significant differences
(p=0.022 and 0.002; FET respec-
tively). Forty percent of patients

wha died had hypoglycaemua con- . ..
stituting 33.3% of patients with ~

hypoglycaemia.
Conclusion; Children with diar-
rhoea complicated with sgvere;gde-

hydration are prone to.developing.

hypoglycaemia. It causes. high mor-

i
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be checked for and managed. o
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. Dlm;'huea i8 8 common cause of childhaod morb:dny

| .. and mnmh{y in the developing world accounting for an

esﬁim;pd 1.7 million under-five deaths globally, B An

=l esﬁmaicd une - billion episodes of diarrhoearosour: yearly: v
amﬂng nnder—ﬁve children in Africa, Asiz and Latin
Amenica.® The peak age incidence of childhood diar-
rhioea is 6-24months.* This is attributable to poverty and

. .. ignorance ameng affected groups who u.sua].ly const!mte

[y @wﬁﬂ%ofthepopulatmn.
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il h’as ﬁeen o'bscrved that in dcvu!opmgmnﬁmtﬁ in-
cluding Nigeria, childhood diamrhoea is grosily under-
reported and the incidence, underestimated.”®In devel-
oping countries, there is aa inverse relatignship betwmau
breastfeeding and diarrhoea-related mortality.”* Diar-

j | rhoea lalls mfa.nts directly as a result of shock, and indi-
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Acute diarrhoéa can be complicated by electrolyte im-
balance, dehydration and hypoglycaemia. ‘™"

‘_Intere'sﬁngly_, he symptoms of severe dehydration and
“ hypoglycaemid are similar, and hence difficult to differ-
entiate '*", Intleed, the two complications may eperaffe
in rconcert vwith 'a consaqm:nt ‘worsening' 6f ‘morbidity

and mortality, ;thus en sarly defectionand treabmetit'of
hypoglycaemia in such patients would be expected to
Improve outco, ', The prevalence of hypoglycaemia
varies from titne to time and from place to place. For

instance, in {hé same centre in Dhakar different preva- .

».lence rate:werd recorded st different times by Beanish et .
tu,lnﬁ

al"' a.nd Huqe alll K 11 'wu! i T mnvaiern

""-.:. s ’II'\“
The gims of Lhe current srudy were, therefore, to deter-
mine the prevalence of iypoglycaemia among diarrhoea
admiissions m Yhe University of Calabar Teaching Hos-
pitel, Calabar z{s well as :dennfy its risk factors and out-
fome. in Il‘;cse u];lldrcn ;
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Subjects and Metheds

The study was conducted in the Diarrhoez Treatmenl
and Training Unit (DTU) of the University of Calabar
i Teachmg ospital (UCTH), Calabar, where children
. with acute diacrhoea are managed. The DTU is a subunit
of the children’s emergency room (CHER). The unit was
established in 1995, and pmwdes a 24-hour service. The
medical team in the CHER consists of consultants, sen-
jor and junior residents in paedlatncs house officers and

paedi&mmtImned nurses.

LA In the DTﬂ‘ chﬂdren receive oral rehydmt:on solution _

(ORS), and their mothers are trained on home manage-
ment of diarrhoea. In addition, the DTU offers training
for medical students, nurses, resident doctors and house
officers. It has a median admission of 20-40 patients per
'_ . month, Admission peaks are ﬂ:corded during the dry
WOIJ-JU; o ds L Lotde s wds Al sondon wibaudichiv
\ "'r:l Tone Tlnit 7T19 of the {Janversitv of Calabar
The study was approved by the Ethical Committee of
the Hospital. In addition, a written consent was obtained
from the Care givers,
Consecutive children aged six weeks to 59 months pre-
! - senting with acute diarrhoea and had not received oral -
Ly rqbyqlrjmun solution (QRS) before admission ioto the
DTS were recruited. Subjects who were less than six
weeks, or those that had received ORS and whose par-
guts did qm give, cgnseﬂi were excluded. .. ... e
| On cnral.mcnt, 2, quasuonuauc detailing bio-data (age,
S SEX, parf:nts‘ educannnal Jevel and employment), history |
- gk fluration, of, &EH....F"; presence, of vomifing, 24l
food recall and time of last feed were completed for
each subject. This was done by the principal investigator
who was occesionally assisted by = House officer in

ﬁ?mg ‘!F..uﬂ-\tﬁ 1Eocen ":,. e

Il;lfpnggt\lq;}‘, lﬂ.med Was on & one-on-one “hasis with
the parent/guardian of the children. Socioeconomic class
(SEC) was assigned to each subject using Olusanya et al
'ﬁci.asmﬁca“hon_ Physical examination was carried out
w1th emphams on wmgh?, helght., pallor, and level of
|':I.-"""'_ [t 0o | .-;.
!‘%1!"| -‘,-d‘ﬂ‘ i l.rlml‘r e 11 RIS S R {
jal

; Finger p
and venous blood taken into a plain bottle for serum

electrolyte estimation. Random blood sugar was tested
using the One Touch Ultra Test Strip 2006 mode] and
SETIM. ele.ctrolyta with Flame photometer model] 420
] _.wuh two channels. Hypoglycaemia, was considered at
blccﬂ gar lem.l J'malow 22mmab1 J:Lyqualaemm at .
= lrmpp ) ‘taf.asm‘m, Lave] below 3.2mmol/l and hyponatrae-
" mhia at seru levels of sodiim below 132mmol/] as well
as metabolic acidosis at serum level of bicarbonate be-
low 22mmol/l. These are reference values for our labo-
ra.tor_-,r All the equipment used were standardized on &
ybams efpre u:ze. Sl i
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e]}ata doﬂer;ted were checked for sccuracy and entered

into & computer. Ept-Infc (version 2002) was used.
Data analysis was dene using stata version 10, A Stat-
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ck was dope to estim.atc random blood suga: &
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trans software;was used to import data from Epi-Info.
Descriptive stanstlcs included frequency and percent-
ages were made. Categorical variables were compared
using the chi-square test which was used to identify the - :
validity of the; observed differences in the pravalan-::c. ) I da
Fisher's exact test (FET) was used for frequency tables '.,_'|, b
with cells with!small numbers (<5). The level of statisti-
cal slgmﬁcam,? was P<0.05.
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Results ’

Ore hundred Lm:l fifty subjects were recruited for the
study; there were 80(53.3%) males and 70(46.7%) fe-
males, with a male: female ratio of 1.1:1. The mean age
of the subjects was 14.610.5months. The peak age
prevelence for, d;arrhaea was at 2-11months: constitufing .. 1
46.1% jiof:)thej;study. population. . A .Llarg;mrnnnmg@, A
(78.7%) of the children was of the low socioeconomic

class. Five (3.3%) out of 150 children died during the

study period vith hypoglycaemia contributing 40% of hie -
the mortality. . i 4

[l Rt |
Out of the 150 children’ that were studied, six children i

(4%) had hypqglycaemla, with & male to female ratio of
1:1. Vomiting was present in 81 children among whom
four had hypcgiycaem;a, while of the 69 children who

did not have cmm.ug. two had hypogly{:aerm.'.a The_‘
difference in omiting in children with hypoglycacmla _
and t]:.ose w:ﬂiqut hypaglycaemia was not staﬁsncally ko
sgnificant, & .LQ SB4(FET). Ninety-eight (65.3%6) chil- -
dren were fed w;thm five hotrs prior to presentation,
while 52(34. 7() childrea had not eaten for more than ,
Shours hafhre resentation. Thase who had not fed fcr

I3  hefors _prr-serltﬂtll‘-‘ﬂ werg ‘E“]ﬁ!'?k.l.s S WI bi{ﬁ le

fo develnp 5 aglyca.ma than those who: ate
5hom-s - prior (o p:escntahon, p=0 022(FET )_ ,'_I_‘a'ble 1
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Hypaelycasmi . 5{EA)enenn 100,
Nomoglycaemia 97(57.4) 47(32.6)  144(100)
Total | 9%(653)  52(34.7) 150(100)
Fishcr’s c.x:u:ﬂ!- 0.022
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moderately dehydrated while four (66.7%) had severe
dehydration. The difference was statistically significant
between children who had hypoglycaemia and dehydra-
tion and theseiwho did not have dehydration, p=0.002 ri st
(FET) TB])IEZI . ‘ i L.':'”F'ig:
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_ 6(4%)
122 144(96%)
126 150 {100%)

Nomoglyciemia 9
Total 9

Flsher’s emt =().002
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Fwe «chil I
hypoglycaerma were from the lower sociceconomic
" class. The relationships between hypoglycaemia and
serum ¢lectralytes did not reach statistically significant
difference. Only one out of ten children who had hypo-

. nafraemia , also had hypeglycaemia, p=0.340(FET)..

W el

. Nincteen c]u]dren had hypokalaemia out of whom one

i also had hypoglycaen:ua, =0 SSE(EET) Dut of the sixty
el e B s

IS Ehildren wh hiad
*had hypng]}'caemla, p=B

Although five out of six children who bad hypoglycae-
mia also had metabolic acidosis, but this was not statisti-
cally mg[u.qcan!_ This i most probably due to the small

. s number (5) compared to the large number of children

.'{61) that hadmmﬁohc acidosis alone.

The mean lcngth of stay in the hospital was 3.8days
(SD=4.1).Three (2.1%) children out of the 144(97.9%)

, Children who did not bave Hypoglycaemia disd while
" two (33.3%) of the six children who had hypoglycaemia
, died. The difference in death in children with or without

PR

i} hypoglycaemla .WEs - sl.atlshca.l[y mgm.ﬁcant p=£l 013

(FET). Table 3.

en (83 3%) out ufthe 5ix subjams who had 3

_DEIIHtlUD. Of L M P Pt I"'”.-‘I .l:..

'adn:uss]on (d.ays} 4 roopaiee ener .-.._':-. e B Tl —amwnd
- <D days - 119) 520981) 53

" Compared | . LT 0304

2 daysf 4 562 92048 07 i
E v eE ] i i 1 n
Dlscharge . 428) 141(97.3) 145
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; Discussim‘: !

The overall prcvﬂle.nce rate of hypoglycaemia among
diarrhoes in the DTU of the University of |
Caiahar Teachu:g Hospital was 4%. This prevalence is

H

wmpﬂ;mﬁVcly lower than 11% and 9.2% recorded ear- |

lier by Huq et al'’ in Dhakar, as well as that 6f Reid and
Losek' in Minnesota USA, respectively. Though our
sample size was smaller as compared to 196 and 782 in

fLafa 5gt

when countcr cgulatory hormones are sccrclr.d, thc glyr,:

65

these respective studies '''*the difference in prevalence
was not due to| differences in metbodology or sensitivity
since they were comparable. Howeyer,
js comparable to the 4.5% repoﬂ&d. by

this prevalent
Bennish et al’
more males than females admitted into DTU in this
study, though fiot statistically significant. This was simi-
lar to the 1.4:] male to female ratio recorded on child-
hood diarrhoea admissians in the same cenfre four years
earlier,”® The reasons for this male preponderance are
not quite clear. . ’ Py

The assertion By Mitra et al ¥ of delay in presentation to
hospital of females nor Madrigal'® assertion that males
are the pillars bf the family cannot stand the inheritance
system in Calebar, an Efik tribe predominant commu.l:u'ty

where both sexes have equal rights (personal commmuni--

¢ation with ps tsandsomc mchgeue&) o Wkl
ol the inslanrgm s Ty o b oansinie ln waver, 4
More then of our subjects were below 24montbsiof

age m this smdy, which agress with other reports that
diarrhoea is more common in children aged less than 24
morths " Many reasons have been advanced for
this ligh mmdencc in children less than 24months; one
of which jis, th causative agent that is cummql! in, this

ﬂga.groﬁp.sﬂ sty did not assess th¢ CRUSALVE iage&(_ i

Weaning food{and poor hygiene have also been impli-
cated, .

|
Hypoglycaemia was more in the low social class in this
survey, This
poverty, hung
ﬂlat hypoglycatmia was commun@stmthm BYOUD. i1.ichs

Furthermore, ga.rents tend to withhold feeds on the be-
lief that it wouiil) reduce the frequency of diarrhoea espe-
cially when aecomparnied with vomiting hence the possi-"
ble reason while hypoglycaemia was common. Longer
duration of last feeds was found to be a risk factor fo the
development, off [bypoglycaemia. This is ccnsl,stpm ‘with
the earlier ohservanons of Reid and Losek™. The prob-
able =xp1anatiqn may be dug to the fact that these pa-
tients have, low levels of gluconeogenetic s*uhstrate 1'.hus.

cogen stores ate casily depleted and so enough glucose
fsnot pmduﬁ%j More 5o, our patients had nof received
any form of oral rehydration solution prior to presenta-
tion which could further explained the reduced blood

sugar level,

_,.,ll =k Ja R --;i Gibs 1 '.r':
| Far

fween y &and the development of hypoglycacmia
in chil \ acite watery, diarrhoea. However, there
isa tendzncy go withholding feeds from these children,
to redtice vomiting and this could Jead to starvation and
hence: hypoglyjcaem.la It is both difficult to Jmow the
quality as well as the quanl:lty of food consumed cs;;e-—
cially in ou: ccmmumty ‘where food items are cunsumed
at, :.:aggqqxq and u&;ﬂd:en commqn.ly sharc food la§ grplfp
cunsumphun from ane plate Thus no mgm cant asso-
ciation wes found with hypoglycaemia. In our study,
most of our paneuls were below two years, thus the
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also in Dhakar,  There werk sliphtly

o e I LR 8 55

oup is exposed to the vicious cycle of
.and disease; hence it was not su.rpnsmg
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the 28% reporrd by Huq et al''. This shows that hypo-

" presence of other co-morbidities like malaria, prneurno- :
glycasmia muft be identified and treated in children

nia ang septiceemia could increase their chﬂnces of hav-

i i ~1“mg hypoglycacmlaas earlier IB]JOII'.cdu with diarrhoea o Wit i
CETO % HaN i P R (i & . a7 R
A sign;ﬁcau{ ascucmnon was found between se:vere de- . w ' .
hydration and hypoglycaemia. Hypoglycaemia observed ' . o MRS
in these ¢hildren may have been due to reduced biood : '
supply to the liver with subsequent reduction in glucose Conclusion

metabolism. The clinical importance of this finding is
&7 - that.children who are admitted with diarrhoea compli-
cated by severe dehydration should have their blood
sugar ch.eck.ed as they are likely to develop hypoglycas-

mia,

The prevalence of hypoglycaemia in diarrhoea admis-
sions was 4%.| Longer duration from time of last feeds
and severe dehydration were risk factors to developing L.
Bypoglycas "Mortality was high in the children who -
had beth d:anhoea and hypoplycasmid. Thus there is

Generally the association between serum electrolytes need to intens fy education on continued oral feeding &=

il and hypoglycaemia was not statistically significant but ~ znd adm:ms!::g.\on of ORS during diarrhoea epifodes in ;iiﬁ :
most of our subjects with hypoglycaemia had metabolic ~ children to reduce severe dehydration and subsequent | "
acidosis, This agrees with the smudy, by Wathen et gL 2 ymogbfc?,emxj.. N - . o b
who reported abnormally tow levels of bicarbonate as a Thnoa 3 ' L
significant finding associated with hypoglycaemia in
children who were severely dehydrated, as well as those Conflict of interest: None
requiring intravenous fluid administration. Funding: Nong s

= Flis ¥
¥ :”Thb l:lverall case fatahty of children with diarrhoea and R : v ke i o
o h;g:nglyca;m]pwas 33 :3%,,This was a litile higher ¢ than : ' ; A
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