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Risk Factors and Outcome of Acute Kidney Injury in Children with

Diabetic Ketoacidosis
TASHIMAAHBED FALZIAMOHSIN NASREEN ISLAM JEBLIN MAHARY

Abstract

Background: Children with disbatic kefoacidosis (D) suffer from several
compicasions, Among them scude kidney imury (4K is one of e grave compilcanons
Objectives: Ta deleimime ihe Atk factovs for develapment of AKD in chidren [age
< {5 years) with DA &nd absane tha oulcomes of thase chftan.

Method: An ghsenational sfudy was done i Department of Pasdiatrcs, BVRGE
Ganarsl Hospial, Dhaks, Bangiadesh from Januay 2078 ip December 2020, Dunng
study panod, we obesnead oW chidran wilh DA wha develapad AR Data of clirvcal
and indpgical vanahies wene iaken from hospiai recovols and analysed. The pamameliers
of chilthan wilh AKY were comparsd with chifdven willr DG4 who dig mot develop AR
Then outcome of e chvidren wih AKT were measwed. Stafistical anafysis was done
by uaing SP5S version 23,

Results: Amang 7.3 chidrn with DA, 16 (31.5%) chidren developed AR Chidnen
wara diviged indy fvo growps, DEA with AR and DEA without AKE Mo sfaiistically
sigruhzant difererce s wers fourd m dermographic features of shidren i both groups.
W observed thet. taiay in inhiston of fresiment. low Glasgow Coma Scale (5com-
=), hesmodynamic Eilure, Severs scidasis and sepshs weane significant risk faciors
of develaping AKL Ot of 16 children with Ak, S(56 24 patients nesded perioneal
ciialysis and T3 7%} recponded fo fuid resuscilation. Complsis ressiulisn ooctrmsd
i 1387 %) Tofs martaldy in D4 chiviren was 73017 850 Amanyg tham B4 53
chikgven el duse fo AKT

Conclersions: Thiz shidy documented ihat 21.5% of children with DA developad
AR Among Mham morallly was 84.5%.
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Introsduction:

Diabelic ketnacidosis (DKA) = a Be-dhreatening
complication of iype 1 diabates. Globaly sbout 15-
TO% of chidren with diabetes melitus (DM) presam
with QKA as their first presentagion | Mortality due to
DA in children varies from 0.15% 1o 0.35% in
deveioped country, but pereeniage i hagh in developing
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Rtaluid Accaplad:

countries (3.4%-13.4%)."* There are several
complications of THCA thal are resporesible for morbidiby
and mortafty, among them AK] i one of the sericus
comphcations.? The incidence ol AKD in chikinen wilh
Ok mnge from 35 o 56, 5% n varous study. Ina
sludy conduched at Canada showed Lhal about 54.2%
of children with DKA developed AKL® In DA, children
underpa varying degres of dehydration and sectohda
imbalancs due o osmobs diuresis 2% A in children
compensatory mechanism for dehydration is nofwedl
esleblished so they are more vulnerae o wilume
de=pletion which leads o acute tubular necrosis and
AKL 120 Symploms of AKl in DEA ae somelimes
masked dus o csmalic duresis. Delay in nillaton of
treatmant. hyperglycasmia, severe acidosis,
hasmadynamss (aikire ane e common risk laciors
‘which may contribuie 1o development of &k in chilidren
wilh DEA. If risk factors can be addressed aarier e
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maraky In ehikdren with DEA a3 wel as the risk of
dervedopment of chronic Kdrey diseass In ater life
oan be reduced, 5

The objecites of the study was to determing the rate
of acuie kidney ingury [AKI) in children (age <15 years)
who presenbed wilh DHA, to identify lhe associsted
risk fackors retated ko the development of AKI and o
determine the ouicome of children in DES vith AKT

Methedodogy -

Anchearvational sudy was undertasan in departmeant
of pacdiatics, BIRDEM Genemi Hospital, Dhaka from
January 2018 o Decamber 2120 Instiutional Review
Board, BALAS approved this shudy. Durng) this period
lolal T3 children with type 1 DM with DEA wese
aadmitied. Among them, some patiants wera praviously
dingrosed as DM and on treatment were defined as
buivowts DL Thicse v b recenlly disgraosed s DM
and reatmant was not stared defined &= new DKL
DA was defined by some clinkcal and biochaemical
crilena such as dehydration, rapid deep sighing
breathing (Kaussmaul respiraon), naussa, womiting
and abdominal pan, progiessive obbandaton, loss of
ConsEuEnes. wperplycama (BG: =11 mmol, ~
2000 L}, wencius blood pH <73 or HCCH, <1 Smmal!
L and ketoneamia or ketonuri A coomding o the deqgres
of acidosis sevedly of DKA i clessified &= mild,
miodarate and severs. In case of sevara DA venous
pH iz = T.1 andior HCO, < Smmpdl along with
hypenglycaemia? Vilal signs and hasmodynamic
slabus were monilored, mlakE-oulpul were measuned.
Child with cokd clamimy skin, prolonged capilary rafiing
e, rapd threacy puise and lowsnon-recondats blood
pressure was defined aa having haemadynamic
failere ¥ GCS < 8 was taken as low GCS. Sepsis
was confrmed by blood culiune report which was seni
on the day of admission. Delay of iniaton of reatment
of DA, v defined when commenoement of reatmerd
did nol coour on the same day of diagnosis * Bedside
oo guoose level was monilored hourly and uinary
sugar & eoabone wene moniored 6 hourly and othar

BANGLADE 5 J CHILD HEAL TH 2025 WO &F (1) 31

redierval imvesligations Bue compete blosd counl, serum
alecirolyles, urea, crealining, biood ges anahysts and
seplic screening and unine rouline examinahions wens
done. il medical reoonds fom admission bl discharpe:
wene collected in a separale gquesbonnaire lor each
patent including investigation profile and delall
maragament. Managament of all DEA chiden wene
done aooording o ISPAD Consensus Guideline 2018,

Acute kidney injury (Al wees defined according to
pRIFLE criieria depending upon decreased urinary
oulpul andior increased sefum crealinine level, 342
Based on presence or abeence of AHL, childran with
DA wemna dividied inko havo groups. Thoss whio developed
A on admission or during e course of ireatment
were dassified as "AKI group’ and those who did not
develop any features of AK| were classilied as No
AE| group’. Bessline characheristics and clinscally
reservant vansiies of thess children of both groups wene
comparnsd

Statistical analysis

Data were axpressed ss mean, number and
percentage. Comparnson of baseline characterstics
and dinically retevant variables of patients with and
without AK| was done by using chi-square jests, To
ently the prediclors ol AKI on sdmission. logistic
ragresskon model was camed out using the holowing
variabies: dalay in initiation of treatment, Glasgow
ooma scale, hemodynamic faflure, aoidosis, sapsis
and blood glucose. Comelations wene made with a
sanphe linear regesson lest, We considered =005
as statstically significant. Data analysis was done
by using SPS5 warslon 23

Fesuits:

Duiring this sbudty pediod T3 childien weie admitbed
with DA, Among thess chilcken with DEA 16 (21 9%)
children had Al at adméssion. Children were divided
mha twio groups: &K group and no &K group

The companson of demographic, dinical parameders
(Tabke 1) & biochemical profile [Table 2) among the

Tabls |
Comparison of demograph: and ciinica! profils bafwean the two groups (iV-73)

BRI -6 % W BRI -5 T] Famhe

Maan Age (vear) B.0Gx28 857223 053
Male | Female 13 115 024
Fnown Dl 06 (37 5%) 22 (38 5%) 047
Mew DM 10§62 .5%) 35(61.4%) 058
Lirban: Rural 1:1.2 1:1.9 018
Servare DEA 16 | 100%%) 25(43.8%) 0.0
Haemedyrarme fafue 16 {1007} 22 (30 5%) 0.001
Sapsis 06 {37 .5%) 03 {5.2%) 002
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Tabla N
Camparman of bivchemical profile between (fe twe groups [N-73)
AR (n-16) % Mo AR (1-57) Palue
Severn Anicdosss 13 (8. #%) 1 (36 8%) fille iy
HCO, (mmol1) BO+42 BS5+45 0.002
Glucose {mmall) 35245 .5+50 0.004
Creatininemgidi} E26+1.79 0Bk 0.2 0.00
a{mmaoid) 1378 £6.54 1365673 050
K (i) 50142 4.12089 0.0
Chioride (mmalT) 108 3+ 101 10557 02
Tabile Wl
Risk Facfors of AKI.
AKL (n-16)  MoAKN (n-57)  Odds Ralio (95% Cl)  povalue
Diekay in inilsation of Rx 12 13 1.99(1.32-3.01)  0.001
Low GCS score on admission (GCS <A) 14 1 245(155-386) 0002
Haernodyramic (aiue 18 22 1.72(1.32-226)  0.001
Severs acidosis (pH <71/ HCOS <5 mmall) 15 1 236{150:370)  0.001
Sepmis 0 3 253[059-641) 0002
High bood ghscose (= 15mmoll) n 20 117 (0.02-148) 0.4

twen groups were obhserved. Inno AK| group thene was
57 children and inAKI group thers was 16 chidren. In
Table 1 0 was shown thal, mean age of AKI and no
AR group was 806 £ 2 B and 857 £ 2 3 respectively,
Mo significant differencs were seen regarding age, s=x
and known OB or new D& in bath growp. All of the
chilkdran ir AKI group pressnied wilth sevane DIGA with
haemodynamic fallure, howesver in noutd group 23 8%
developed severe DKA and 38.5% devaloped
haemodynami: falure. Sepsis was also sgnificantly
presealant in chilcren with AR 3T 5%

Regarding biochemical prodle (Table 2, chiloron with
A had s=vers acdosis with significanty redusced
bicarbonabe, higher blood glucose and higher
polEssiim,

Then we analysa the possibla risk fector of AKL Tha
analysis showed thal delay in indmtion of treabment,
low GGS scoma, hasmodynamic failure, sapses and
seyene acidosis wers the significant risk factor for AK|
for children with DG, (Tabbe i11).

Ohat of 18 children with AR, 558 2% | patienl needed
paritonnal dialysis and T{43.7%) responded fo fuid
resuscilation. Complete resolulion ocouwmed in
T3{E1.2%). Total morality in DKA children was

13[17.6% ). Arnong them B4 6% chikdnen ded due o
Akl  MHone of them pmgmssed 2 chronic kidney
disaase aller 18 monlhs.

Discusalon

Ir thes: present shedy, #1 9% of children who pressntsd
wilh DHA, developed AK| al presentation or during
o v ol treatiment. Moty (52.5% ) of e wang
ety dabectad D& with DEA. As they remained
uniingnnsed price o refemsl orinappropriaicly reated,
miast of them tended fo present as savens DA Thess
chilidren are prone o develop several complications.
ke AK), corebral cesama eic 2

ARl s acuie and reversible detenomaton of renal
function. The cause of &K in DEA = assumed to be

prarenal '? Hypoperiusion of kedney resuts from
hypovolemia due o camotic polyuna and sometimes:
pasroinessnal losses leads o renal injury. Howaves,
gocurale assessmenl of valume degletion = dilficull
in those patlents. Acule kidney Injury can be
delermined by ofguna and’ or rassd serum crealinine
tevel. *€ pRIFLE critena are used to classy the sk
of AR in childnan. 2

The incicienon of &K in chiidnen with DA ranges from
ﬁ%hﬂiﬁ.“h:tﬁﬂﬂhﬂdinnlﬁmﬁnmﬁh.
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found that 90 episodas of DEGA in 58 childnen, 77 8%
preseried with ARKLT

This study ales showed that childeen who had sevene
DA, alorg wilh severe scidosis and hasmodynamic
failure at presentation were af risk in developing AK1,
which correlate with other sludies. %9 & Bludy
conducted at British Cofombia Children Hospital &
Canada, concluded that AKI was associated with
marked volums depletion and sevwere acidosis in DK
patient @

Fiegadnyg other possble rsk kaciors, delay niniliabon
of restment & low GCS scora on pdmission were
alzso found significant an this stedy; which wens
consishant with cther studips. 589

Sepsis was one of the complcatons of DM which
coniribubes in development of DA in children.™ In
mosi of the cases sepais remain indolen in DHA
patiant. Hena wa obsansed that children with CHGA and
sepsis wene one of the Ask facions of dewslopment of

AK| and il was slatistically significanl

Several study had found that hyparchioramis as an
impoetant risk factor in children admitied wilh DEA
with &K1, 192 bt in fhis study no significant
associabons was lound with senum chionca level,

Close monitoring & control of blood glucose,
maticulous fuid recusciation are the mainstey of
managernend of hess children wath DEA and Ak in
some cases perflionsal dialysis ane sl reguired. In
this sludy. Ti43.7%) responded o flud resuscitation
and 9{56.2%) patiend needed perfoneal dialysis
Compieis resolulion oocumed in 1581 2% Al of them
were kiapt on foflow up. Mone of fhem devaloped chionic
kidney disease bil dabe. During the shudy penod
13(17.8%) children with DKA disd. Among tham
11{ B %) died due foAKI. Other than AKI, 2{15.3%)
children died due o censbral oedema. ina stisdy in
Chandigarh. india, hey found about 13% dealh in
childiren with DA with A1 1212

Conclughons

Acule kidney injury is 2 significant comglication for
childnen with DECA which & responsible for increase
morially ard morbsdily of these chikdren. Delay in
initiation of treatment, hasmodynamic failure, severns
acidoats and sepsis are possibile rizk factors. In mos
of the cases AK] is ransient and respond o cormection
of dehydration. Earty recognition and prompl niliaton
ol m may reduwcs e rsk ol development
of AR in children with DA,
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