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Prevalence and risk factors affecting early postpartum hemorrhage among

vaginal delivery at Burapha University Hospital

Jerusphol Thaiyanan (M.D.)

Division of Obstetrics and Gynecology, Faculty of Medicine, Burapha University, Chonburi,
Thailand

Abstract

Context: Early postpartum hemorrhage is the leading cause of maternal deaths, accounting
for 27% of all maternal deaths worldwide. The prevalence of deaths from early postpartum
hemorrhage in Thailand during 2009-2015 was 2.30%, 2.37%, 2.44%, 2.40%, 2.39%, 2.54% and
2.65%, respectively. Prevalence studies and risk factors for vaginal postpartum hemorrhage
vary across regions in Thailand and the results of the research can be used as a guideline for
caring for pregnant women.

Objective: To study the prevalence, risk factors and causes of early postpartum hemorrhage
within the first 24 hours among vaginal deliveries at Burapha University Hospital, as well as to
identify factors related to the among of early postpartum hemorrhage.

Materials and methods: A retrospective descriptive study was conducted between January
1, 2015 and December 31, 2020. The population comprised of all 2,569 pregnant women who
gave birth at Burapha University Hospital. The following inclusion criteria 1) vaginal delivery,
and 2) blood loss > 500 ml. within 24 hours after delivery, thus 94 participants were included
in the study.

Results: The prevalence of early postpartum hemorrhage among vaginal deliveries was 6.14%,
of minor postpartum hemorrhage was 4.51%, and of major postpartum hemorrhage was 1.63%.
The principle causes of hemorrhage were vaginal laceration (47.9%), and uterine atony (21.3%).
Factors associated with increased risk for postpartum hemorrhage were age (p < .05). and
prolonged stage of intrapartum (p <.01).

Conclusion: The prevalence of early postpartum hemorrhage among women who had vaginal
birth at Burapha University Hospital, was higher than that reported nationally. The most
common causes of postpartum hemorrhage were genital tract laceration and uterine atony.
Factors associated with the amount of early postpartum hemorrhage were age, duration of
intrapartum period and cause of hemorrhage. The findings would inform the development of

care practices to prevent early postpartum hemorrhage in order to reduce maternal mortality.
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Yosnnen Tefvraenduduszilansldgams
Bontnusinanisddontudusinsnaaonay
nseaduunaade uasndsantiunely 24 dalus
WSNVRIARDA WEUIALISHBIAADALAYIAIAABN
Usziliunsideiaenlangliunsailanianisndeu
Hyajuaginandaimindietauiuudenoen

w3nsilafildlunisise

1. wuutufindeyaiiugiu Usznoudae
dnwaziild loun o1y sefunsdnw endm avs
35N UsedRlsausyans

2. LLUUﬂ’uﬁﬂﬁayjaf]a%’m?m Usznausie
dnmiinneunisiensss sruauadinisdinassd
SnuMseRsss Useiansaniden tainreu
Aaen UMnTRLTusEIenNsRaRss S 918
As3s svevnanildlunmseasn mdnmsn a1y
unsndounmengsnssy fvnnaen ofilasuluvae
fansafuarluszezaaon aunguesnimniion
wagUSUIuNIIANLaEANA AN

3. WUUUUNNNIISAYY USenaun de

Uterotonic agent waznshiiiaen

(3
a a 1 o/ ]

QREITVHIECIHGHIZPbIERR
NUATElATUNIIRIITU AU UIIN

AMENITTUNITNANTUIRTETTTUNTIT UL YwE

N INYIRYYTNN Lamﬁluauzyw HS055/2564(E1)

Uit 19 Aeimu e, 2564
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Bnsiusauswdoys

na931n e SuAIULAUYEUIINAUY
N35UNIININTUITesIsUNITIdelunywy
W Ing1deysna gidedanduiusivsiudeya
vosanininsafiiunnaenyns w 1same1ua
UMINYIRBYTNT wazdlnizanidennainaen
AMLERNNAUAIDEHUURNIZLANLIIUNINIT
AntwazAneanIINLaYsTIdsuLar Uayan1s
Aaen Anwideyannvszdouithefoaiudeya
flugu doyatadeides uazdoyanistnw s
wuutuiintoya

A15IASIZRTBUA

Y

'
v v

ToyaanuwauzNIlUvesngudlegie 1
ATILATIENAWADALTINTTUUT (descriptive
statistics) 14uA n1swanuasamd Sevay uay
Aede wazdoyatladoiduiusiuuiunanis
ANLdEANAIAAAUATNITRIAREN 1EN1IATIE

'
v v o w v a

Chi-Square 15zAutivdAy 26Ul @ = 0.5

NANTSAN®NIVY

s¥I9Tudl 1 unsAy 2558 f9 31
Sunmu 2563 wuiansnanssdiunsunisease
UNT o 1INEIUIANMTINGNTEYTN I1UIU 2,569
579 wuady nseraeAn1eYatrasn 1,530 518
((awax 59.56) InaLdunsraenvin@swy 1,520 578
(5e8ay 99.35) wavAaeavinnu 10 518 (Seeay
0.65) kazn1sHIAnAaan 1,039 518 (Seuay 40.44)
NUNNIEANEOANSIAREAUATNNYIRGDANETY
24 lususn 94 18 Andufesar 3.66 VesN
ARDATIVILA WAy $opar 6.14 YBINISAABANIA
Ypenaen neldaidanUsuna 500-1000 daaans

69 518 (Se8ag 4.51) uay L@eldenUSunuuInnn
1000 fiaddns 25 78 (Govay 1.63) dnwaziily
Y9InNguFIog1s (5197 1) uazuanssuaziden
Toyasuiaduiduarienisnnideandnasnues
naNFeE1s (1971 2)

1133 1IUILANLEDANAINITARBAYAT
megesraonngly 24 F3luausn #ae Uterotonic
agents lalA

1. Oxytocin Wag Methylergonovine
55 518 (598@g 58.5)

2. Oxytocin 25 518 (398ay 26.6)

3. Oxytocin ag Methylergonovine Way
Misoprostol 7 518 (Seeay 7.4)

4. Oxytocin Wag Misoprostol 2 318
(Soway 2.1)

5. Oxytocin ag Tranexamic acid 1 518
(Soway 1.1)

6. Methylergonovine 1 18 (5oway 1.1)

nslmaen

1. lilalmaen 74 518 (Seway 78.7)

2. Tiden 2 Unit 13 519 (Sovaz 13.8)

3. Tvidem 1 Unit 4 519 (Seeay 4.3)

4. Tidem 3 Unit 1 518 (Sezay 1.1)

5. lsidem 4 Unit 1 518 (Sezay 1.1)

6. lvidam 6 Unit 1 518 (Seeazl.1)

INNI5LATIEU UATuA U N WY
TluiiduRus fulsuiunisnnidonndinasa

a .3

luan3nInssnNuIAaRAUATNIIYBInaRALALE

A v

Azanifeanatraenniely 24 Falususn wu
71 81y AANuduRusAuUTuIunIsaniGen

nasAaen (p-value = .031) ag9ddud1AENIg
aa d‘
a0 (197199 3)
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P o & W | Aa = o 1Y)
M99 1 aﬂ‘l%}mwl’ﬂilsuENﬂEjﬁJGD@EJNVl&Jﬂ’]’JWﬂLaaﬂ‘waﬂﬂa@ﬂ .ﬂ']EJsLu 24 GU'JINQLLiﬂ

anwaenaly 37U N = 94 $auay

218 (mqmﬁ'a = 26.71, Max = 42, Min = 15 V)

<209 11 11.70
20-34 9 66 70.21
>35 ¢ 17 18.09
STAUATANY
Tailaiseu 7 7.4
Uszaudnw 19 20.2
HseuAnw a7 50.0
Useyam3tuly 21 223
1IN
Fudn9 46 48.9
Tallgivinanu 27 28.7
AU8/53N I 14 14.9
waitu 4 4.3
FUs1UNT 3 3.2
ansn1ssnun
AvSusiudny wivdy 26 27.7
Avidusziuguam uisdu 19 20.2
F132RULDY 17 18.1
AnduUsEiuguAIN SNAULYTI 17 18.1
AnduUseiudIA SNL.YII 14 14.9
Ans9191UNS 1 11
T5AU529162
laiflsausyanen 81 86.2
Anemia 9 9.6
Thyroid 2 2.1
Hepatitis B virus infection 1 1.1

Thrombocytopenia 1 1.1
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a % = ! A v 1Y) 1 Y 1
A15197 2 Uadeldusnenisnnidenvainasnnigly 24 GU’JINQLLﬁﬂSU@\‘IﬂQNGYJ@EJ'N

Uadedes 37U N = 94 Yaway

Ytinneunsnsss fade = 55.23, Max = 100, Min = 31

< 40 nn. 4 43
40-59 nn. 62 66.0
60-79 nn. 24 255
80-99 nn. 3 3.2
> 100 nn. 1 11
ﬁ'\u’lu@]%’s\‘iﬂqi&hﬂﬂiiﬁ
0 ads 4 43
<5 nd 16 17.0
>5 ads 74 78.7

UIUNTAIATIA Gravidity, Max = 8, Min = 1

Primigravida 38 40.4
Multigravida 52 55.3
Grand multigravida 4 4.3
fUeiiiiuszSanniden 4 4.3
AIAT 3 2 2.1
53Tl 4 1 1.1
A3 5 1 1.1
dwinfounaean Aade = 70.1 An., Max = 113, Min = 47
40-59 nn. 17 18.1
60-79 nn. 60 63.8
80-99 nn. 16 17.0
> 100 nn. 1 1.1
Yvinfiuty duade = 14.45 nn., Max = 30, Min = 1
< 10 nn. 17 18.1
10.0-14.9 an. 34 36.2
> 15 nn. 43 45.7
218ATINVALARDN
< 37 Ui 10 10.6
37-40 dUan 80 85.1
> 40 dUa 4 4.3
F2ULIANVDINIIAADARNAUNG
Normal 83 88.3
Prolong 2™ stage 1 1.1

Prolong 3“ stage 10 10.6
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d’ U dl 1 = U QIJ ! U 1 1
A15197 2 Uadeldusnenisnnidenvainasnnigly 24 “U’JI?,NLLﬁﬂsU@\‘IﬂQNGYJ@EJ'N (919)

Uadedes 37U N = 94 Yaway

Yminmsn (Neonatal birth weight) Aade = 3,230.02 n34 Max = 4,220 Min = 2,510

< 2500 Nu 0 0.0
2500-3499 N3y 73 77.7
3500-3999 AU 18 19.1
>4000 Ny 3 3.2

Blood loss ﬂ"ll,a?iﬂ = 872.34 ml. Max = 3,900 Min = 500

500 — 1000 mL. 69 73.4
1000 -1500 ml. 19 20.2
>1500 ml. 6 6.4
ANIZUNINGIUNIIDIYINTTH
laifinnzunsndou 92 97.9
UURIERIATS S 1 1.1
mwmwmﬁ”ﬂaﬁmqqﬁﬁi’wwazﬁ’umiﬁy’qmiﬁ 1 1.1
Hvinnaan
Nurse 81 86.2
Staff 8 8.5
Intern 4 4.3
Extern 1 1.1

nsldensdunasniae Oxytocin

Yes 72 76.6

No 22 23.4
mmmaamsmmﬁam

Genital tract laceration 45 47.9

Uterine atony 20 21.3

Laceration + Uterine atony 19 20.2

Retain Placenta + Uterine Atony 7 7.4

Retain placenta 3 3.2
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A15199 3 AudUNUS ST NanwasNalUraIngudiegsiunsniiaanatnaenlaeldas
Chi-Square ()°)

ANSANLADANAIAADN

dnunzialy 500-1000 wa.  1001-1500 ua.  >1500 wa. ¥ p-value

U Fewar WU F9EAr 91U JemaY

31y 10.616  .031*
<209 9 13.0 1 5.3 1 16.7
20-30 U 54 783 16 84.2 2 333
11NNIINTBLIAU 35 U 6 8.7 2 10.5 3 50.0
SZAUNSANY 6.586  .361
Tallaiseu 6 8.7 1 5.3 0 0.
Uszaufnw 14 20.3 2 10.5 3 50.0
Tswufnw 32 46.4 12 63.2 3 50.0
ayan3auly 17 286 4 211 0 0.0
1IN 7.023 534
FU979 29 42.0 12 63.2 5 83.3
Tailevineu 23 333 3 15.8 1 16.7
A1V18/53NEIU 12 17.4 2 10.5 0 0.0
waitu 3 4.3 1 5.3 0 0.0
Jus1vns 2 2.9 1 5.3 0 0.0
andn1ssnen 9.340 .500
AvSuseiudany uisdy 18 26.1 6 31.6 2 33.3
Avidusyiugunin wisdu 16 23.2 3 15.8 0 0.0
F138ULDY 14 20.3 1 53 2 33.3
Anduseiuguan snaysw - 12 174 4 21.1 1 16.7
Anduseiudinu SWALYIIN 9 13.0 a4 21.1 1 16.7
GUCKRERR AR 0 0.0 1 5.3 0 0.0
Uszanlsnuszdndia 14.862  0.062
laiflspuszdne 62 89.9 14 73.7 5 83.3
Thyroid 1 1.4 0 0.0 1 16.7
Anemia 5 7.2 4 211 0 0.0
Hepatitis B virus infection 0 0.0 1 53 0 0.0
Thrombocytopenia 1 1.4 0 0.0 0 0.0
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% v Aoy o sw a
(ﬂ']‘Lﬁjﬂ"ﬂﬁ]LﬁﬁﬂwaNWUﬁﬂUﬂim’]mﬂqiﬁﬂ

\HeAndInaenluanInInIIANuNTuNIIAREAUNS

7119 Ye9ranAwaTinILANEnaInaann el

24 FIUUTN WU T28LLI81U8IN1IAABARAUNG

(X’ = 26.553, p-value = .000) Ay

v v §w

AUNUSNU

o o

USuain1saniaenndsnaen og19ltud@Ayng

adANsEAU .01 (AN5199 4)

A9 4 AuduRus sendedadedesvenguiiegaiunisanidenvainasn tngldaia

Chi-Square (%)

NSANLADANAIAADA
Tadeideq 500-1000 4a.  1001-1500 wa. >1500 8. Y p-value
WU Fewar AW Jowar U Sovaz

Ymtniaunspssd 6.742  .565

<40 nn. 3 4.3 1 53 0 0.0

40-59 nn. 48 69.6 11 57.9 3 50.0

60-79 nn. 15 21.7 7 36.8 2 33.3

80-99 nn. 2 2.9 0 0.0 1 16.7

>100 nA. 1 1.4 0 0.0 0 0.0
$ruruadsnstnassd 3.345 502

0 ada 3 43 1 53 0 0.0

<5 adq 9 13.0 5 26.3 2 333

25 pds 57 826 13 684 i 66.7
$1uUN15ReAsSH Gravidity 4576 334

Primigravida 32 46.4 5 26.3 1 16.7

Multigravida 34 49.3 13 68.4 5 83.3

Grand multigravida 3 4.3 1 5.3 0 0.0
FUheiifiuszSanniden 315 .854

Yes 3 4.3 1 53 0 0.0

No 66 95.7 18 94.7 6 100.0
Ymindeunaan 512 .998

40-59 nn. 12 17.4 4 21.1 1 18.1

60-79 nA. 44 63.8 12 63.2 q 63.8

80-99 nn. 12 17.4 3 15.8 1 17.0

>100 nn. 1 1.4 0 0.0 0 0.0
Y fiiatu 6.015  .198

< 10 nA. 11 15.9 3 15.8 3 50.0

10.0-14.9 nn. 28 40.6 5 26.3 1 16.7

> 15 An. 30 435 11 57.9 2 33.3
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A191991 4 anuduiusserinetadedesvesngudiagnafiunisanifieavainaen asldana

Chi-Square ()X (si@)

N13ANLADANAIAADA
Uaduides 500-1000 ¥a.  1001-1500 wa. >1500 8. Y°  p-value
MU Fewar W Fowar Tuau Sevaz
218ATIAVALARDA 3.095 542
< 37 week 8 11.6 1 53 1 16.7
37-40 week 59 58.5 16 84.2 5 83.3
>40 week 2 2.9 2 10.5 0 0.0
szazafildlunisaaen 26.553  .000**
Normal 66 95.7 15 78.9 2 33.3
Prolong 2™ stage 1 1.4 0 0.0 0 0.0
Prolong 3“ stage 2 2.9 4 21.1 4 66.7
Ymtnmsn 1312 .859
< 2500 n3u 0 0.0 0 0.0 0 0.0
2500-3499 n3u 54 78.3 15 78.9 4 66.7
3500-3999 n3u 13 18.8 3 15.8 2 33.3
24000 N3y 2 2.9 1 53 0 0.0
n3EAUNIIARAARLE Oxytocin 2365 307
Yes 51 73.9 17 89.5 4 66.7
No 18 26.1 2 10.5 2 33.3
VREDE) 3.780  .706
Staff 5 1.2 3 15.8 0 0.0
Intern a4 5.8 0 0.0 0 0.0
Extern 1 1.4 0 0.0 0 0.0
Nurse 59 85.5 16 84.2 6 100.0
nunewe : * Il Symnsadffisedu 05 ** ffedduneadnfiseiu 01

3150d
ANNYNVDINITAANTITANGDANEINADA
svovusnlunIsAaennITeInaBnUeIERTHIATSS
ﬁm%“umiﬂaamum o 1SaneIuIaNmINeae
USWT NNSANYITeNadaUnad 6 U SErIneiy

Y

1 1NT1AL W.A. 2558 83 31 SUINAN W.A. 2563

¥

HAUTYN B8R

&

L =

3.66 YDIUARDAVAVILA Uay
Jouay 6.14 YBINIARDAVNIYRIAREA FOAAGDY

AUAIIUYNVDINILANLADANTINADATELLIN
sydulanfiinnuyn Sevay 3-5 vedanisnaen
ﬁgwmmﬂiwmmm International Federation
of Gynecology and Obstetrics (FIGO) @anndes
fusieaunsinwaeandenndinaoniade
ylan Uszuna Sevay 6.5 1ud w.e. 2554
waziintudy fosaz 11 1ud wa. 2559 lng
AuYNgetu fovay 4.5" Tdngaiianluni
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wan3n1 Jeuay 25.7 azfiuslusni wazloldy
Jogay 8 awsnuvilowazalsy Jevay 13 uay
nguUszinafidunginie fewaz 7.2 a1nnns
Anwrinuinanugnuesnininnniganidon
naAaengInIadnIInn1sAnuludsemalng
NWu31 URNITalnIaAUYNVOINITANLEDA
nEaPa0A HIUAT WA, 2552 - WA, 2558 WU
Jovay 2.30, 2.37, 2.44, 2.40, 2.39, 2.54 uay
2,65 WlelnTgiannanaueinzandonnds
AaOAdIULNYLANIINNITANVINVDIY D INIY
Aaen nufesar 47.9 Fagvinnaendrulngiiy
WeNUNAINTIN gedieToray 86.2 Nfauarinugly
maduunadnuinvestosnasn vilildiaiuulu
nsinan1sde dealviveniienaitinnisnn
HoandsanonfiuTinmanntu wwamatiosty 2
U3 Ao 1) Iaviuuimensufuivssdiutade
Fodluaridenssinnaeiiunaaen minamany
aduidvsgarionisdnunvestesnaen Tiud (1)
msnaennsausn (2) Yvtinmsnannn 4 Alansu
(3) Minaonfnlyd (4) szexiidesuasnisnaentiu
Haun@ (5) An139uAaennlugRmaniinanis
(6) vinAswrveanisnagluvii occiput posterior'”
THUsnungAunmdiiosinnisguanisnaoauay
Usgilluununasaziinnisinwiliegegndesias
5057 uay 2) Anvinwelinenunauseidiuuinuna
fiesnann wagflnvinweninduunalituigiu
Fsanunsntielesiunazannmzanidonndsnass
Tieras Gegifnisaivesnneanidenndinaon

[ (%
= o

d' 1 [~ d' ] d'
inuveeduillu 1 Ty 3 vasanusinulosnan
YRIN1SLESTINUDINITANLAN? TALALLUINDY
a = aa d13 dy
fansaudedin 1 aulunn 9 4 W wenand
TuUsenANASINRILY WU UITANESTINGNN
=~ ) a
A1SANLEBANEIAABA 1:1,000 VBINITAADAVLT
89nuNU 1:100,000 8IN15AA0R° TuvIviewge

NUINSBEAY 30.8 YBIUNTANTLFLTINAAIINAE

pnideandsaaen’ Feinifntunelu 24 dalueusn
JafugiRnsaliideaihsy Tuazmuumatosiu
Hadedesiionaniniu
Hadusudnunginluiiduius vl
N1SANLEBANAIAABAIUNITARDANIIYDIAADA
uazilnmeanidenvdanaoaniely 24 Faluausn
WUl 91y dauduiusiudsuianisaniden
w&naen sgsditudfyvnsadnfisysu .05 g
wui1 dlng oy egluyae 20-34 U Aalu
Yoway 70.21 uagilongiads 26.17 U denndosriu
N3ANYNITEVRY Yuainu 1Ay koA
lagnudn 918UeINaufIeg190g5Enine 20 -
34 Y anndign Anidufesay 823 uay MIAnw
Y94 #3350 UAA Wagauy WUl InsanTifing
Anidenndanasanitesnasn Jo1gLady 26.54
U (dnudenunannsg i 6.73) uasaenndostu
TAAUNUYDY Ononge et al WU DIYUYBINGY
Frogiinnnanidenndinasnnistoinaon
95831119 19-35 U unfige Anwdudesas 70.7¢
Jaduidssnduiusfuuiinunisnniden
n¥anaonluaninansssiufunsnaonyATNg
Yasnaanuariinizaniiaandirasnniely 24
Falususn wud1 szezinaIvenIsRaeniaUng

v & v

AANMUFUNUS AUUTUIUNITANLEDANRIAADA

o w a

1 al o Qd‘ 2 1
9819 sd1AYN19EDANTEAY .01 TAenuan
lunguiiinnenniaanuinnil 1,500 Tadans
dulug) 1 Prolong 3rd stage Aniluseway 66.7
ADAAABINUNISANYIVDY A325504 AA LATAME
~ ' A ~ <,
ANV Srezantdlunisaasnszesn 3 1u
JadendunusnunIsanidennasnasnnigly 24
Faluavdsnann egeldedAynisatansyau
05" @9 BINISLANNILANLEDANRIARDANIY
Y99raanN8ly 24 FNUSN IINNITANWIATIL
PUIT DUAULINAD N15ANVIAVDIYDINIIARDA

Souay 47.9 509A8NAD N1ITUAGNUATARAILIA
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Jovay 21.3 @0AARBINUNITANEIU8Y Ngwenya
fiwuan mmq}mimﬂLﬁamwé’maamﬁwﬂﬁmaq@
2 gudiuusn Ao ungnuasadalif Seuas 82.4
5998911AD NNSANVIAVDIVBINNAAEN SoUaY
13.5" wuametesiulaenisyinluduinuseidu
Haduidnaronisanidenvdinasnmaunszoziin
AsTiLarszozaaon esyyiladuideatididny
IuLLGfaWLMQ%@QﬂWi@ﬂLﬁ@ﬂﬁﬁﬂﬂﬂ@mﬁ@ﬁ’m’]i
fnwvideansziuanusulsivesiaduideasly
9395202ENATIN TLULARBALAYILULNAIAADN
Tnoanzlutidsraen 24 93109 Wensiuds
Haduidsaiildszylindeuiuussidunudes
dlousnundeufumisuanundeunienisngim
MaveaUfAns Wy nsedeaiiiersden
N1FAIEUNLYAINTAITNIUINEIUNITTINALS
wazn3eNYAaUnIaleINIEAUNITNATARIVDY
ungn amqmﬁaml,t,amf%ﬂﬁa wazdnsgieniig
ANLEDANINTY
nnsian st adeidesniuanig i
FlmAnnsandenvdsnaoavntosnaeniinule
Yapannmsaned seiuumsilesiunmzaniden
NNIAABAYATNINYDIAABA I1NNNLUAGNTA
£l uarn1saRUINTeRININISAADN F9i
1. amzungnuaiadilid Sdadeides
fivliungnuasadludleun uagninvene
AUty (Faassdwda m1sndala Wiasiuan)
nsfndelulnsaungn (quitadiunnuiu)
N3YNUTeINAgNANUNG (Ranisy Aaandn)
mqﬂﬂma@h (lasue1 enauaau terbutaline,
nifedipine, MgSO4) mgﬂﬂ'%yu (MN15AaRAIA
987197ULTI LNz Tigenuagn)’® Fadladeidna
wanivinlungnliannsoveiadldfdamali
donlualiven lnewwimumstesiunnizaniden
wanaon Ao nsTan1slussusdl 3 vesnIsAaen

Active Management of the Third Stage of Labor
(AMTSL) Usenausig

1.1 milienszdunsvasadiveungn
g7 Oxytocin 10 unit @adndnuiionsenis
nasadannn Lug1vdawsn Ingliiuiinasain
aeaynsudn Tunsdlfilianmnsal Oxytocin 1t
fansaleafindu 9 wu

(1) Misoprostol uUsen1u vu1a 400-
600 lalAsnsu

(2) Carbetocin 100 lulasnsy AaLtn
néwiovidemmanndondl wiunn 1 ud

(3) Methylergometrine 0.2 fiadniu
andnduieniomaasadens

1.2 ¥Mn13 delayed cord clamping 9814
Yoy 1-3 Wil loansn@nvewmisnusniin

1.3 ¥nsAaensnaieis controlled cord
traction \fievIwanszusfianuvosnishaen vl
\delaonanad

1.4 #839Aa9aNN15UTEHUNITUATARAY
VBIUAGNHIUNNNTIN B Lﬁaﬁﬁaﬁamwmgﬂ
nASAFlUA "

2. NMSRNVINYBIYBINIIAaDn Laeditady
FafivhliAnnsdnunvestosnasnudinnidon
NAIAABA AN N1INAILPUINAIN 4 Alansu Ag
Ifafmansinanis nsraeninlva szegiian
ARBALNUANUNR N15AABAEEUNGEL NN3ARDAASS
ush MsnTARUNR waznsiauNailiu Feilaedy
wanivinlidesnasninnsEavenennInUng
vianisnaenilidoundu frirnaenlale save
perineum v liAANSUIALILYD I DIAADN
wazididenunauinnnideandnasnld e
nuiadadedsavaniudmsinisihsySine
pndeneg9tnadn’® Tneduwiniesnistesiunis
SnvnvesTeIIRRBRENSaTLARLAs Lo
ARDAIUTIAADA bALN
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2.1 A15UIAUSHIuiLEU F9n15U99
a @ [~ o Y a = @ = 1 1
ﬁJL&JULﬂumimMUinmNLawmmaauummz
dangul

ee e

a wva A
TuRaUNISUHUR Ao
(1) SuuInAusoeAssa 34 FUa9ily
udsAaen in1TuInTUag 2 AST 9 ay 10 U9l
(2) 13809 9 NIDUOUTULUIVU WiDU
Auldasnanauiuingulgnen k-y jelly nvias
d' al'ay L 1y a a @
AUNTILLT awazUSIARLEU
(3) @oniiiians 2 91adluluy
Y9800 ¥y 1-1.5 Talvinnisnaadlunig
i wdagluunseudesraenauianiousas
\elevengeen waimey ¢ LasudglumLmns
UMD
(4) T T LU UINATUE19YD I DY
AaBAlULN Airnsanvasgudia “U”
2.2 Uszausou weldiaasaunsausyau
nayulnsiinelszauiielidiiuinisia
A | ° P
veneuazdangu lnenseyilussesn 1, 2 909013
AADA
2.3 AsIavnlunisAasn wuINvnAasan
WALNZAL LU MNLASARIY YINTNE09 9 LagvinAg
YAUNIT FavimatiinasnaunsananuusiEiu
1 %] = = @ Y
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Acceptability and satisfaction toward the developed Khao Lam, steamed sticky

rice in bamboo, recipes using isomaltulose as sweeteners instead of sugar

Alongkote Singhato (Ph.D.)", Uraiporn Booranasuksakul (M.Sc.)!, Rungsima Daroonpunt (Ph.D.)",

Narisa Rueangsri (M.Sc.)" and Aree Prachansuwan (Ph.D.)?

Nutrition and Dietetics Division, Faculty of Allied Health Sciences, Burapha University,
Chonburi, Thailand

’Food and Nutrition Academic and Research Cluster, Institute of Nutrition, Mahidol University,
Nakhon Pathom, Thailand

Abstract

Introduction: Khao Lam (steamed sticky rice in bamboo) is one of the most famous snacks
of Chonburi, however, it obtained a high amount of sugar as an ingredient. Isomaltulose is
one of the sweeteners commonly used nowadays because of its safety.

Objectives: This study aimed to position ‘Khao Lam’ (sticky rice in bamboo) as an alternative
healthy product by substituting isomaltulose for sugar

Materials and Methods: Thirty healthy participants living in the Nongmon community in the
Chonburi province were recruited for this study, to conduct a sensory evaluation for two specially
developed Khao Lam recipes (including the original and isomaltulose recipes).

Results: Color satisfaction scores for Khao Lam with the isomaltulose recipe were significantly
lower than for the original recipe (p<0.05); however, other aspects of satisfaction for the
isomaltulose recipe were no different from the original recipe. In addition, the overall satisfaction
score for Khao Lam with the isomaltulose recipe was acceptable to participants.
Conclusion: The newly developed Khao Lam recipe using isomaltulose as the artificial

sweetener is satisfactory and acceptable among participants, as is the original recipe.
Keywords: Khao Lam, Isomaltulose, Artificial sweetener; Sensory evaluation
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AUTDYANTNUVBITNIVAINTIY 2 AT

AlauAaes dnEINYINANIUNAAAY WU EAT

7 1 waguslaa wudn gassudrsuiinganu  leloueaylaalindsuanasainansdudisu

464 Alauwaaes ansbolyneaylaalindsny 448

Sovaz 4 (3Uf 3)

470
465
460
455
450
445

440
ansrusiniy

anslolovoaylaa

JUN 3 NAKUTINVDIVITIMEUNUBINUTE 2 gas (Rlawmasd) 11 1 mheuslaa

WA y = Alaumaass)

3. NANIINAADUNITEIUSULAS
AMuswalansUssamdusa

HANITYAFDUNITURUTULAZANTINE]A
ysUszamdusaludueng q veseraatasiidl
satavauia 2 gNINUI AZRUUAIILTITNELA
Y9I071d180ATHAILLANA 19 Uy 190 Te
dAgnadalunud lnenuind1aaiugns
fltlelansaylaald Suazuuuaiufianela

Audvegnitansunieg1eldedrAynieana

a

(p<0.05) d@rulusrudu 9 laun Arudnyuei
U31n9) ANUTAYIA ANUNAY AuLlledura way
Auauisnelalaen s lifinnuunnedieiu
T IWNTUTTIMAINTA 2 ans wenaniTIvay
ansdusi1Sunazgnslolaveaylaalinzuuu
ANUsnalalngnINTINgINdT 8.00 ATLUY YT
< N vo [ o =i

\Dugnsilasumsvensuanenanadag (m5197 2)

M19199 2 AzlULRALNTERNTUkArANNTaNe lavNwsEamdLRaveIaalnTsa U IIAINTIY 2 ans

. gnsfusniu dnslolunaaylas

AanENE Mean (SD) Mean (SD) p value
dnuwauziiuang 8.13 (1.16) 8.06 (1.14) 0.84
a 7.83(0.74) 7.76 (1.30) <0.05%
ndu 8.23 (0.72) 6.16 (1.44) 0.09
ileduia 7.76 (1.00) 7.63(0.99) 0.44
AR 8.16 (0.83) 8.10 (0.99) 0.70
ANUERULAE T 8.26 (0.86) 8.10 (0.92) 0.50

NULLA: ATLUULAY = 9, *significant difference at p<0.05
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The development of online teaching materials and the evaluation of
student achievement before and after learning: A sample case for Pharmacy

undergraduates and a “Sterility Test of Pharmaceutical Products” lesson

Ponnaak Ruangsirikron (B.Com.Arts) and Nanthawan Jinakul (B.S.)

Faculty of Pharmacy, Mahidol University, Bangkok, Thailand

Abstract

Introduction: The topic “Sterility testing of pharmaceutical products” is one of the essential
lessons required for pharmacy students to learn and practice. Due to COVID-19 situation
resulting in the use of online learning platforms, teaching materials related to this topic need
to be produced and applied in the classroom including students’ self-study.

Objectives: To produce, distribute and evaluate online teaching materials for undergraduate
students at Mahidol University’s Faculty of Pharmacy, covering the topic of “sterility testing of
pharmaceutical products.”

Methods: Online teaching materials entitled “Sterility testing of pharmaceutical products using
the membrane filtration technique’ was created and distributed to 128 3" year undergraduate
pharmacy students at the Faculty of Pharmacy at Mahidol University in Thailand. The materials
were delivered via Microsoft’s MS-teams online teaching platform. 10 multiple-choice questions
were given to each student pre and post learning periods to evaluate their achievements. The
data from the questionnaires were analyzed and presented as mean, standard deviation, and
percentage. The statistically significant difference between parameters was also calculated
based on the p-value less than 0.05 (p<0.05).

Results: Outlines of our online teaching content included materials and equipment, including
media preparations, growth promotion, suitability tests and how to conduct the assay in
pharmaceutical products. The test scores between pre and post learning sessions were
significantly different (4.25 + 1.757 VS 8.64 + 1.446, p<0.05).

Conclusion: Online teaching materials can be used as a tool for learning management. An
online platform can help students in terms of self-study and the improvement of their cognition.
It also increases learner’s achievement levels, which may lead to the enhancement of other

educational skills.

Keywords: Learning material, student’s achievement, sterility test, sterile pharmaceutical

products
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Factors leading to complications in treating patients with Deep Neck Infection
(DNI) at the Chaophya Abhaibhubejhr Hospital in Prachinburi, Thailand

Jiraporn Trakarnchansiri (M.D.)

Chaophya Abhaibhubejhr Hospital, Prachinburi, Thailand

Abstract

Background: Deep neck infection (DNI) is an important otolaryngologic condition, and can lead
to serious complications.

Objectives: To study the clinical features of deep neck infection and analyze factors associated
with its complications, as well as to study the demographic characteristics of patients with DNI.
Materials and Methods: This study was a retrospective descriptive study of 272 patients at
Chaophya Abhaibhubejhr Hospital diagnosed with DNI, between January 2017 - December 2021.
General data on the patients was collected from their inpatient medical records, including their
demographic characteristics, comorbidities, presented symptoms, etiology, site of infection,
bacteriology, length of hospital stay, as well as the treatments and complications of deep neck
infection. The data was analyzed by descriptive statistics. Risk factors for complications were
analyzed by the logistic regression method.

Results: Of the 272 total patients, 56.62% were male. The average age was 37.7 + 22.0 years
old. The most common comorbidity was hypertension (16.91%). The most common cause of
infection was an odontogenic infection (55.51%). Neck pain and swelling (68.75%) were the
most frequently presented symptoms. The most common site of infection was at the buccal
space (21.69%) - with Klebsiella pneumoniae being the most common organism (14.47%). The
average length of hospital stay was 6.45 + 6.0 days. Treatments included surgical drainage
(44.85%), abscess aspiration (11.40%) and intravenous antibiotics (43.75%). Patients with
complications (13.24%) either had airway obstructions (10.29%), followed by sepsis (5.15%) - or
in the unfortunate case of three patients, death (1.10%). The significant factors associated with
DNI complications by multivariable regression analysis, were the parapharyngeal space (ORadj
41.86, 95% Cl 4.69 - 373.69, p-value 0.001), multiple space involvement (ORadj 4.62, 95% Cl
1.48 - 14.39, 95% Cl, p-value 0.008), and a prolonged length of hospital stay (ORadj 15.38, 95%
Cl 5.13 - 46.18, p-value 0.001).

Conclusions: Deep neck infection is most likely caused by odontogenic infection. Neck pain
and swelling were the most commonly presented symptoms. Factors associated with the
complications of DNI were the parapharyngeal space, multiple space involvement and a

prolonged length of hospital stay.
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dwanvasulugiae 7(2.57) 2 5.56 5 2.12
Lainsvanme 27 (9.93) 9 25.00 28 11.86
INTHEAY
Uinuuiidmenselumi 187 (68.75) 31 86.11 156 66.10
151 89 (32.72) 20 55.56 69 29.24
naudu 83 (30.51) 8 22.22 75 31.78
naudIuIN 38 (13.97) 5 13.89 33 13.98
91U nlatia 31 (11.40) 5 13.89 26 11.02
meladuin 9 (3.31) 9 25.00 0 0.00
fuwsisnisinda
Andasumiaien 208 (76.47) 14 38.89 194 82.20
Andenanesums 64 (23.53) 22 61.11 42 17.80
Buccal space 59 (21.69) 13 36.11 a6 19.49
Peritonsillar space 53(19.49) 2 5.56 51 21.61
Submandibular space 51 (18.75) 14 38.89 37 15.68
Canine space 39 (14.34) 1 2.78 38 16.10
Pterygomandibular space 37 (13.60) 9 25.00 28 11.86
Submental space 25(9.19) 6 16.67 19 8.05
Parotid space 18 (6.62) 2 5.56 16 6.78
Retropharyngeal space 14 (5.15) 5 13.89 9 3.81
Lingual space 11 (4.04) 3 8.33 8 3.39
Masticator space 10 (3.68) 3 8.33 7 2.97
Parapharyngeal space 8(2.94) 6 16.67 2 0.85
Ludwig angina 8 (2.94) 5 13.89 3 1.27
Temporal space 5(1.84) 5 13.89 0 0.00
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a & o v v A a & | A v
A199N 3 HANITLNILEYDINNAUBY ANTTAWN LLaZﬂ']'JSLLWiﬂgﬂausﬂaﬂaﬂjﬂﬂﬂJﬂqﬁmﬂL%@IU%SQLSQVJQJ?’]@

Fuan (uusagsuieavgiiduiugieninnii 1 51e)

o U fnazunsndau Lifinnazunsndou
AUnLIN1SAALYD Y
(398a%) . Fewaz dwau Sovaz
Weralsaanmsmnzidle (n=76)
Klebsiella pneumoniae 11(14.47) 3 10.00 8 17.39
Streptococcus spp.” 7(9.21) 4 13.33 3 6.52
Staphylococcus spp.” 5 (6.58) 2 6.67 3 6.52
Burkholderia pseudomallei 5(6.58) 0 0.00 5 10.87
Pseudomonas aeruginosa 2(2.63) 1 3.33 1 2.17
Escherichia coli 1(1.32) 1 3.33 0 0.00
\Fodun™ 2(2.63) 2 6.67 0 0.00
wnzieliitude 43 (56.58) 17 56.67 26 56.52
N133NEN
NWENUTIUT oA 119 (43.75) 3 8.33 116 49.15
N3LPAYUDY 31(11.40) 0 0.00 31 13.14
NINIAATZUILNUDY 122 (44.85) 33 91.67 89 37.71
ANMZUNINGIU U (Fovaz)
gnfumnaiumeladinuy + lavetaemela 25(9.19)
gafumnaiumeladiuuy + eae 3(1.10)
Andelunszuaiden ( sepsis ) 14 (5.15)
Uandniau ( pneumonia ) 6 (2.21)
mshndelutesen (mediastinitis ) 1(0.37)
Anzunsndeudug 4(1.47)
Gike 3(1.10)

WUGLUA: *Streptococcus viridan 3, alpha hemolytic Streptococcus 4 **Staphylococcus aureus

4, Staphylococcus Coagulase negative 1 **Acinetobacter baumannii 1

Proteus mirabilis 1 ****UGIB 1, empyema thoracis 1, DKA 1, arrest 1

JATgNUAIMUFUNUS NUNITLANNIIY
WsNgaUIINNITARRlUY L bauARTUANLAY
aaa 'S LX) a . .
FFATIZINITARRBULUUAILUSHAE (Univariable
regression) 88198Uud1AYNNEDR (p-value <
0.05) lown n1zlafinaie ann1suieladiuin
N1SAALTDAILNUY Submandibular space

N1SAALTOAILIUS Temporal space N15AALED
ALY Parapharyngeal space n1sfnLianany
FWALS waznsueulsane e > 10 Tu dutlade
au lon 818 > 70 U ftheuv, 119, v
buccal space, canine space, peritonsillar space,
Ludwig angina lifanuduiusiunisiinniig
% =
UNINEOU (A1 4)
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A195199 4 Jadenianuduiusiunisiinaizunsndauainnisindaludadeiuaaduin

TngdRATERNIsanaeAILlUsAeT (Univariable regression)

Uady Crude Odds ratio 95% Cl p-value
918 > 70 Y 0.30 -7.00 - 1.30 0.57
MUY 0.70 -2.00 - 1.50 0.13
Aglalingng 2.50 0.60 - 4.40 0.001*
ansmeglagiuin 5.30 3.30 - 7.20 0.001*
14 0.60 -0.10 - 1.30 0.09
Submandibular space 1.10 0.00 - 2.20 0.04*
buccal space 0.10 -7.00 - 0.90 0.10
canine space 0.00 -0.95-0.98 0.98
peritonsillar space 0.00 -1.60 - 1.60 0.97
Temporal space 5.40 3.10 - 7.80 0.001*
Parapharyngeal space 3.60 1.80 - 5.40 0.001*
Ludwig angina 2.40 0.50 - 4.20 0.14
nsRadenanedums 1.20 0.40 - 2.00 0.005*
n1suaulsmeIuIa > 10 u 2.92 2.00 - 3.90 0.001*

Jadefifianuduius funisiinaiie
unsndeuannisinideludeaderuaaduin
lagasitAsizvn1sanneevateo@auys
(Multivariable regression) o&19itud1AYN1Y
ain (p-value < 0.05) laun AR TG AT
Parapharyngeal space, nsRRTanans U
uaZN1TUIULTINEIUE > 10 Tu unzlalingng
LazAsARas UM submandibular space laidl

= v o 6

AMNANRUSAUNISIANNNZUNING DU d9UINT
melagrunuarnsinidelusumis temporal
space WUIlLAILNTIATIERRIANNFUNUS
funsinanzunsndeuresnisindeliegis
auysal eaangiheifonnsmeladuinuay
finsnngelusiumis temporal space AN
anzlugvasfiianzunndourasnisiaie
Wit

A135190 5 Jadendianuduiusiunisiinnisunindeuainnisinelurastoiunatuanlags

AATIERNITONNRENAEFILUS (Multivariable regression)

Uade Adjusted OR 95%(Cl p-value
Parapharyngeal space 41.86 4.69 - 373.69 0.001
AIAALY ORI 4.62 1.48 - 14.39 0.008
nsusulsweIuIa > 10 Ju 15.38 5.13-46.18 0.001

30l
= o & D o a &
nnNsAnwatuiinugdieniinisinide
Tugauderunetudnnuindumaria uinnid

A 1215

INANES FILAMUADAARDIAUNITANEID
winUINegRAeRENI1818REEAINNSANY)
du esnmsfnunilladlauusienglunmsfine
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wazgUheadulngluns@nuiilengtesndt 40 U
lugeniinngunsndauinnsiaienuineny
= ' = v Mo v
wigunnIegdevesthenliinnsunsnday
sreziiauaulsmeuLadglndlAesiun1sing

d' = N
duq Nlszevianadglunisusulsmeiuia
4- 8 ' lugUreninnzunsndouarldiig
Tunsusulsmenuiamisuiuniingunliiniie
Wnsngeu
lsausdflveyUirgniinisindaly
Yoatovunatuaniuniign fe Audulaing
TR FIB LU TINUTIADAARDIIUNAY
nsAne> > TaggUaeiiinnsunsndewduy
AU38LUIMIIUNINNTY ANa18A1TANYINUTI
X S a & ' A v o = I
AUreninsRnweludeeunatuinuaziduy
15ALUIMIUENIEUN SN B UNTULSINTIE U

> HpangUaguvuing

TaBuuimnu
v uugiduiuanasmiszuulnadoudont
olvazdiuuasanas sedvinaludoniigely
fnademswiyivinvesuadise wlfmsinde
sty
aunnvesntsindediulvgiinain
n1sRnLTeNTiL Sesawinann1sRnean
seunaudasniau wazn1sinonnseutinas

4,6,9,10,13,15

FIFOAAADINUNITANBIDU FIUNY

PUINNAAYNITANYINITAABINNNULINAIT

14

sgaz 50 uanunaudnlunishioeludas
Weruaatuanuiy lnenuinguleniinisin

e

a a

Wwendwarliinzunsndouasiianngainnis
a & A < v ! a LY [ Y @ !

andenituduanvevdnudeiu inliaudn
Uszmnvudainanuianudnlalunisguaguam
TugeaUnuazilu Tunsfinwiilinuanguesnis
Anwasosay 9.93 FaunnsAnwlainuamnves
msfngednauiserar 21 - 397 Tuithewdn

Aa a & | A v & =
‘Vlllﬂ'ﬁ@]@lLGUE]IUGU@QLﬂ@ﬁmﬂ@%uaﬂﬂ%W‘UﬁqL‘VW]{GU'EN

A15AMYDIINNITAMTENILAUMSTAFIUUULEY
NFBUNBUTANINAINNNTAMTBINNHU
a | ~ v o aa
2INTAAINNUY a8 NgAue s Ure 7l
nsenauAniatutenteuAetudn As Uinuiy
A o = v 2 v oA < A o
Pd1mevisalunin s99a9@e 1 ndwdu nauaIuin

) P ) = A 56,13
PYIFADOAADIAUNITANWYD

FAIUNINUIN
p= v = v o v PRy v
fanunaieadsiunslugUlsniianizunsndou
wazliflnneunsngau n1sAnwinuaInIsuela
anunanizluUieindeniinitzunsndau
WINTIU
° | a & a P
ALNUAVDINITAALTONULUINNGN FB
Buccal space 99831 Ao Peritonsillar space
waz Submandibular space MNAIRU FIFLNU
a & 4 S v vyve a & 4
nsfnennuidIlatuatneInIshneNny
a dy d' I [ & a dy
nsAngeniuduamanan seswn e N1sARLTD
NADUNDUTA FwNUINISAATBNNUUsluwsAY
ANSANYIFLWLANMIGNY LYY Submandibular

space, Buccal space, Peritonsillar space®'*",

Parotid space™ ,Parapharyngeal space®*'""
< k9 o ! a & A .
WUAU ALLULINISAARIDY submandibular space
Ta191991NN15ARLYANTUNINTIAR T098317R
NNTARLTTIRBNUNAMY submandibular gland?®
dun13RALRNALLS buccal space dnLARAN
a dy I v 929 a dy A o 1

nsAapInHuundn® n15RaLT ALY
peritonsillar space finda1MAIINN1TAALYDT
AOUBUTA LaraIu1TanIzaNunIsAndluds
$iM9 retropharyngeal Wag parapharyngeal
space lg*

HANITLNNZIIDN BLIAINNUBINWUNIN
a;' 2 . . I~
7én Ad Klebsiella pneumoniae 3898311 AD
Streptococcus spp. Wag Staphylococcus spp.
Fegenmassnunsanelulsswnelneinuinge
1 o a X 1 & | ~ ~ 4-
felsans 3 wilafleglunduvenalsainuunnian
520 TynsAnwiinuimanisinngdelddueds
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JoUar 56.58 FIABAARBINUNAIENITANWITINY
nswneLdeliiueiosar 39 - 6377 g
doa gy XX v
M likani1singieliduiauiainnisiaed
UfTuenawiinansanzgavsen1sidnszue
nuesusldladwniziewunilisungully
98N%LAU (anaerobe) N15ANYIY849 Celakovsky P
24 = = & o A a &
wazAne™ Anwidavenalsalugtheniinisinie
Yedanumatudn nunsinaLuAlseNgy
AoIN1seaNTauTesas 39 wuailisengulisaanis
P9NTIUTRLAL 10 WATNULUATILSEIINERINGY
Sovar 32 lnaweuwunfisengulidesniseandiau
sgnuanntugUredudlng anvgnisinie
nilunazUrenliiduuimnu Jaluteyalu
A 14 ada ¥ = dy 1 14
nsdenlienujduglinsounguiingenalsala
RERNY/FRETH
1Y) oy A a a & | A v
n1ssnwgUleninsineluteudeny
AotuANITlAsUEIUH T IREnLERARYNT Y
FegUheNnanudinueaslasunissnyeae
N13L12AANIENTSHIFRTEUIEUEY enUfTIue
= & o =
WAYUMUNANIZLTDRUATIISEVTON1UBINT
va3UngLllenuInlinauaLR I oY LANNTNW
lunsfnwrtinugUieiidewddoueuiduy
39 578 1 25 918 WagueUTIEmMURANITINE
& o a ax =
WaluAfise war 14 918 Whsueufiiusile
wudlinavauemesAusne wandbiiuds
Usglggdlunisinigieannuues iwsievinly
= ¥ aa o o ﬁy a A
ausaenidenufiuglunmsidaeuuaiiise
& & ! £ ! =2 &
nduwenalsaldegramuizan nsAnwidny
n135nwsiseUfTugeguReITesay 43.75
agludndruilndifgaiunsiinssuienues A
Sovag 44.85 FINUI1 ANINNISANEIEIUl N
IINUINTNRTZUIEMUBIIsLTuN1sFnwIvan

3,5,12,13,16
80

Spvay 60 - LAABAAABINUNANIST

Anw1ves 191anwal §aana’ way Boscolo-Rizzo

P wazAms® ANuIn1ssnwiniee1ufious
pgaLALRlNALALIRUNISHIFIRTEUIEVUBY aLue)
A o PN Yy o v ax |
milvigUaslasunisshwinivendjiiusedns
= 1 = ﬁl < Y Y
WgIganIINsAnwIdY WunaangUieidasu
N135NBIATLABINTT I TUSITINTIIUTEENT A0
= L4 aa ¥ dﬁl U
vaensidentdenujiuslvinsaunguianalsa
a d‘ dy ﬁy 1 . ! U
LarvaNaguTaneeT W Ceftriaxone U
Clindamycin, Ceftriaxone 31U Metronidazole,
Cefuroxime AU Clindamycin, Penicillin
3211U Metronidazole, Amoxycillin - clavulanic
acid**
N1SNIARTEUIENUBIALIEIBNITBNLEY
a & @ v = 1 1 1%
Anoldulnusstanunselinauauswanisli
gUTuenelu 48 - 72 Tals insediannudes
NANN1ILUNINT DU N1TNIAANIUNIIAD
(transcervical approach) tdun1suidavindu

drulug oz

IWs1zaINIsanIdanuedlaegng
winzaukazUesiusunsienolduldonuas
U sEamumLANTARLA NEIFARIUNNY
199U (transoral approach) dnagvinlusiins
nsfadefifanmaanitufiaunsoridas g
Yo3Unle WU canine space, buccal space,
masticator space, parapharyngeal space ﬁagﬂu
LY prestyloid Wag retropharyngeal space
drunsindolusumis Peritonsillar space
abscess mi%’ﬂmmmiaﬁﬂé’ﬁqﬂ'mmz;ﬂwuaa
(aspiration) NSHIFIANIUNIIYBIUIN sauviargin
tonsillectomy (Quinsy tonsillectomy)”
Asquaniaiumeladudeididy
nstesfunniensgatumadumelalnenisld
iownglanIune fiberoptic bronchoscope
Tuvaugiigueddnduduinanisivasadouas
AT USUAULSA N5 trachesotomy
snduimanisivindleldansaldvetienmela



49
Bu J Med Vol.10 No.1 January — June 2023

WU fiberoptic bronchoscope lan3avin
Lyidn5a Tullagiunsillaviedremelaniu video
laryngoscope wnunislavietievinglaniu direct
laryngoscope UL LRLINNTL
AsunIndeuvasnisamielut o
BeruaetudnlunsAnuinudosay 13.24
lagunagn1sANYIENUNIITUNITNT DU
uwansinafu egifesay 5.5 - 22,57 Ay
wnsndoufinvuiniian Ao arazgatunis
Wuneladiuuy Sadaudenndesiunans

ﬂ’]iﬁﬂ‘t}’]é’g’lz‘w’lé

wanslififiudnnnazgaiumg
dumeladinuudunnzddyiideaiseTilu
msguaihenguillasianzéiae ludwig angina,
AsRATef LMY parapharyngeal space
ey retropharyngeal space agidudunisves
mia@L%@ﬁﬁmmL?{Iawiamil,ﬁmqumﬁguw
Wumeladuuuanniu? amzunsndeusuiing
I6ur Yensniau Amdolunsvuaiden n1shnide
Tuwesen (mediastinitis) Bvusaievuluteten
(empyema thorasic) a1gurelaauinan
Fudunnzunsndoudinuldannnatenisinu

2-4,15,16

1 U = dyd v a aAaa b4
bYUNU ANTANYIUNDATINTILAYYINTDYAY

1.10 wuilndiesfiunis@nudy o Anusng
nsideTInsenay 0.9 - 226812
Tunisineninuiiadefiduiusfunisiie
amzunsndeuinnsinideludondevunedu
anemeInIATIEBNIsanna18fILU e 19lue
AAQn9adR (p-value < 0.05) laun nsAnde
MUY Parapharyngeal space nsAndevans
FILNUY hagn1suaulsanenula > 10 u lag
nuIndanuaennanlazANuanaenulutade
719 9 Tuusagn1sfne
nsAnwdnunsRndonatefuny

v

Wudadenduiusiuiinnzwnsndou 4.62 1

VOINTAATOFUNULALT TIdnAdDINUNAIYS)

48131625 N5 @ENYIUD

Msfnufifinandeadety
Huane L wazanz * lednedensunsndeud
\Ju life threatening complication Iu@:ﬂwﬁﬁ
msamL%@IuﬁaqL?Taﬁ:ma%uﬁﬂwmaﬁ%mm WU
mediastinitis $ouag 56.05 gatumaAumela
duu Yevay 40.91 Juduteyaiivivativayu
dﬂmsa@L?ﬁywmaﬁwLLmiaLLamﬁammqumwm
nMsfneuaymseniulsaiisings sadunnvi
FoutsyTinsinnnisunsndeudiazanusn
TunisAnerinuinnisusulsane1uia
wnn 10 w1 Julladefiduiusiunsiinnne
WNSNFeU 15.38 WinvaIn1sueulsaneIuIa Yoy
191 10 Fu Fedlmuaenndestunisanuaus e
fnuifthefildszoznanlunsueulsmetuia >
10 Yu Buiadefiduiusiunsinanisunsndeou
wansliiiuiaszezirainisuoulsangruiad
uluazdmwasontsinamzumandeulugvag
Tnglanizn1zunsndauiinainnisandely
159n81U1a (Healthcare-Associated Infections)
Wy msdndelunszuaiden AzUandniay
Tnginnglugieiidioddindosiemela
N15ANEIENUIINITRALT B R TLNY 9
Parapharyngeal space tJutadefivinlefiin
AmzunIndou 41.86 whueshediinisinde
Tusunysdu Feianudenndesiunisane
999 Suetrong S uazAMY™ finuinmsandoly
AunUg parapharyngeal space Jutladedl
Tunane q¥adefiinanenisiinn1izwnsnde
nsandelusums parapharyngeal space LJu
FumisiidoulosfurosinsluidoRunadudn
Igvanesiunda ¥ilinisindeandeuneuda
nsAnLdeandoutnatenilsin n1sAnwoaIN
NIEANNNANDEA MsRnEBlusLIS masticator,
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submandibular &y sublingual space @190
wngnszarensandennlusiunu il nis
AsAadeludumys parapharyngeal space
Faumsnszansnisiadelugiumusdu
retropharyngeal space Way carotid sheath
16 Fadusumiansindeiifiaududeuis
Tudrulassadrefiidauusldidu anterior uaz
posterior compartment viliKU38d81n15HARS
I@umnsinefumy compartment @iinnsfinde
FanelfiAnnnizunsndouisunssnuun 1w
m’;sqmﬁgwwﬁwwhfhuw Jinternal jusular
vein thrombosis Wway carotid rupture 1 210
N13AN®Y1Vee Ehlers Klug T wazany™ TugUae
parapharyngeal space abscess 63 §18 WU
awainnnsRaiteiireumeuda (peritonsillar
space abscess) 088y 52 T93890LANN
nsfndonilusazdeiuvdossniay fuae
dluglasunsuidaNIumIg intrapharyngeal
incision $3ufuN19¥1 tonsillectomy InenugUag
fanzunsndouraud1sgenandiSunssnwily
werUaedngi lavieviemelavselasunisiaizae

JaFedue Alufiauduiusiunisie
AzunIndouveinisinideluteniefune
Fudnlunmsinuiuifinnudiiusiumsinnme
unsndeuluns@nuduldun fgeong* fuae

#1318 a1glainane® sauneiinsAnwda

LU
adefiduiusiunafnnzwnsndouiiutade
INMIRTIIMAEeABIU RN susllemn
Sinsnzatlunisanenil Teun sedfu Hemoglobin
Raund (<10 w3e >15¢/dL)" Lindenw12

14,33

1lnsfage'*” nanisimizil@eanlainnuide

nolin' wudrdlauduius dunisiinniig
unsndousgslityd1Ayn1sena

nuadnyr i liwud g Uaeiid
nsfadelurondoruaetuin lnewunsinide
fisuis parapharyngeal space nsAnidevans
ALY tazn1TuaulsaneIuIa >10 U AIsti
AnudAglunsiihsyisdensiinnizunsngeu
Tugthenguil

G

nsdnauinideludendoiunadudnly
I3 UM EE10ABLUAT AMANANAAIN
nsRmdefiii e nsUanuiLiisinenselunii
Huarmsfinuanniian Tneduaeifinisfiadely
$iNlUY parapharyngeal space, nsAndevans
Aunds wazdszeziianlunisusulsiweiuia
vaneu sxlenadanvunsndeuniniy

URIGRIE

1. foyadlsainnisne amisntian
Duwwimalunsnauwaunisinw iiseianie
uwnsndouludasfidanzdnavindolutos
Heviunadudnls

2. mMswasuaselianuinislunisgua
qualudesnuasit ieanamguesnisinide
lngUszauausIUT oA uanIv TN 1y wHuN
TUANTTN UHUNYAERsAsoUATIAliAINSg
YUY
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Hand- and foot- exanthem and petechiae associated with COVID-19 in a

4-month-old girl: A case report

Parichaya Ngamcherdtrakul (M.D.) and Keerati Yooyen (M.D.)

Department of Pediatrics, Faculty of Medicine, Burapha University, Chonburi, Thailand

Abstract

Introduction: The rash in children with COVID-19 has a variety of characteristics. The rash on
the hands and feet, which is a characteristic feature of Hand-Foot-Mouth Disease, could also
be found in children with COVID-19.

Objective: To present a case of Hand and foot exanthem in children diagnosed with COVID-19,
from the hospital in the eastern region of Thailand.

Methods: Studying the data form medical records of 1 child with COVID-19 infection and Hand-
Foot-Mouth disease-like rash on their hands and feet.

Results: A 4-month-old girl patient diagnosed with COVID-19 by an RT-PCR nasal secretion
test had a fever and red spots on her hands, feet, and buttocks, which are characteristic of
Hand-Foot-Mouth disease. She also had petechiae along the diaper fold’s edge. The stool test
showed no evidence of pan-enteroviruses infection. CBC revealed normal platelet counts. Hand
and foot erythematous macules and papules at the buttock in this COVID-19 case represent a
mild manifestation; rash spontaneous resolved in 5 days.

Conclusion: The skin manifestation that resembles rash in Hand-Foot-Mouth disease by
enterovirus is present in COVID-19 infection and can be mistaken for Hand-Foot-Mouth disease.
Patients with diverse types of fever rash are given a variety of diagnoses. COVID-19 should

always be considered, particularly during the outbreak.
Keyword: Hand foot exanthem, Fever with rash, Children, COVID-19
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Introduction

The rash in COVID-19 patients has a
variety of characteristics.”” The rashes have
been commonly reported among pediatric
patients infected with COVID-19 including acral
purpuric lesions, maculopapular, erythema
multiforme, urticarial, vesicular, Kawasaki-like,
and miscellaneous lesions.” > Acral cutaneous
lesions in COVID-19 patients mostly show
chilblains,”* although chilblain-like lesions
are not seen in tropical countries.”® The
erythematous rash on the hands and feet are
also common clinical presentations of Hand-
Foot-Mouth Disease (HFMD). In the pandemic
era of COVID-19 Omicron, we review the case
presenting with fever and rashes on hands

and feet.

Case presentation

In April 2022, a 4-month-old Thai girl,
whose parents were recently diagnosed with
COVID-19 infection, was brought to a hospital
due to fever. She was free of cough, runny nose,
or other respiratory manifestations. She also
had been diagnosed with COVID-19 infection
with a positive severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) real-

time polymerase chain reaction (RT-PCR) test

from nasopharyngeal swab. She was treated
with favipiravir. On day 2, the patient became
afebrile and developed erythematous macules
on palms, soles, and papules on buttocks but
not in/around the mouth. (Figure 1, 2A) She
also had petechiae at perineum and on the
pressure sites of the diaper edge. (Figure 2B)
She had never experienced similar rashes in
the past. On day 5, her rash spontaneously
resolved.

Laboratory studies showed a white
blood cell count of 4,630 cells/mm’
(52% neutrophils, 30% lymphocytes, 17%
monocytes, 1% eosinophil), platelet count
of 290,000 cells/mm?, hematocrit of 29%,
hemoglobin of 9.8 ¢/dl, C-reactive protein of
3.63 mg/L, alanine aminotransferase (ALT) of
28 U/L and aspartate aminotransferase (AST)
of 40 U/L. Blood, stool and urine cultures for
bacteria were not performed.

Since the presence of her rash was
very similar to HFMD, the fecal PCR test for
Enterovirus was examined for co-infection.
This PCR test can detect pan-enteroviruses,
including echovirus, coxsackievirus, enterovirus,
and poliovirus. In this case, the PCR test did

not detect any viruses.
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Figure 2A papules on buttocks. Figure 2B petechiae at perineum and the pressure sites of

the diaper border. These peculiar rashes are not commonly found in COVID 19

patients.

Discussion

The rash in COVID-19 patients has
a variety of presentations. We report the
case of a COVID-19 child, who had another
peculiar rash. Hand and foot erythematous
macules and papules at buttocks together with
petechiae rash on the pressure sites of the
diaper’s edge in this COVID-19 case represent
a mild manifestation, rash spontaneously
resolved in 5 days.

Dermatological presentation in

this COVID-19 case is very close to Hand-

Foot-Mouth disease, so we evaluated for
potential enteroviral coinfection. In this
case, pan-enteroviruses, including echovirus,
coxsackievirus, enterovirus, and poliovirus,
were not found. Although, hand and foot
skin lesions most likely suggest HFMD, this
cutaneous pattern can also be the lesion of
COVID-19 infection.

Multiple skin presentations are found
in pediatric patients infected with COVID-19,
including purpuric lesions, pseudo chilblain,

necrotic acral ischemia, cutaneous necrosis,
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covid toes, morbilliform or maculopapular
rash, erythema multiforme, urticaria, vesicular,
and other cutaneous patterns (e.g., livedo
reticularis, pityriasis rosea — like erythema
elevatum diutinum, enanthem, and flexural
rash).” > Hands and feet exanthem was
discovered to be the most prevalent rash.”*

From the systematic review of pediatric
patients with COVID-19 in 2021, the acral
erythematous maculopapular lesion was
discovered to be the most prevalent rash.
The following rash can be discovered on the
hands and feet. Chilblains like lesion was found
in 43% cases. The remaining patients showed
erythema multiforme, varicella like exanthem,
and Kawasaki disease like manifestations.”*

Acral cutaneous lesions in COVID-19
children mostly show chilblains. However, in
Asia, there were no reports of chilblain-like
lesions, also known as COVID toes, which
is a characteristic rash specific to COVID-19
infection™®

Hand and feet erythematous lesions
with petechiae in COVID-19 children was
previously reported in a case report of 13-year-
old boy with confirmed COVID-19 in the United
Kingdom, who were presented with localized
erythematous, tender papules, localized to
the plantar aspects of the feet, axillae, and
included petechiae lesions at lower limbs.’
On the other hand, our COVID-19 case report
discusses hands and feet with erythematous,
non-tender macules and petechiae rash, which

are present in the edge area of the diaper.

Conclusion

This report discusses the COVID-19-
infected child, who developed a fever and
HFMD-Llike rash in the acral and perineum
regions. Petechiae rash on the pressure sites
of the diaper edge was also presented. The
peculiar skin manifestation that looks like
rash in Hand-Foot-Mouth disease caused by
enterovirus can occur in COVID-19 infection
and can be mistaken for Hand-Foot-Mouth

disease.
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Food protein induced enteropathy in a 1-month-old child presenting chronic

diarrhea and severe acute malnutrition: A case report
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Abstract

Introduction: Cow’s milk protein allergy (CMPA) is the most common food allergy in young
children, and can result in various manifestations that are difficult to diagnose.

Objective: To describe the rare case of a 1-month-old male infant with food protein-induced
enteropathy (FPE).

Case presentation: A retrospective descriptive study collected data from the medical records
of patients admitted to Burapha University Hospital throughout August, 2020. A 1-month-old
male infant with food protein-induced enteropathy (FPE) was presented with chronic diarrhea.
A fecal test found fat globules, electrolyte disturbance, hyponatremia, metabolic acidosis and
severe acute malnutrition, after a few days on a formula milk intake. Refeeding syndrome
occurred in the third day of hospitalization, after an increase in elemental formula. Severe acute
malnutrition was thought to be the primary cause of the liver parenchymal disease, cholestatic
jaundice and elevated liver enzymes. Ultimately, the patient’s symptoms stabilized with the
introduction of an elemental formula, confirming the diagnosis of severe CMPA. By 19 months,
he was thriving on a regular diet, which included a whole milk formula. He had normal growth
and no symptoms of diarrhea.

Conclusion: On rare occasions, cow’s milk allergy presents itself with chronic diarrhea,
electrolyte disturbance and severe acute malnutrition. When diagnosis is delayed, this allergy

may impair growth and quality of life, and may even be life-threatening.

Keywords: Chronic diarrhea, Severe acute malnutrition, Cow’s milk protein allergy, CMPA, Food

protein induced enteropathy, FPE
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Introduction

Cow’s Milk Protein Allergy (CMPA) is
the most common food allergy in infants and
young children, resulting from an abnormal
immunologic response against bovine milk
protein. It has a prevalence in the general
population from 1.8% to 7.5%' in infants,
and 1% to 3% in young children. Allergic
reactions to cow’s milk may be categorized
as IsE-mediated, non-IgE-mediated and mixed
types.” Non-IgE gastrointestinal food allergies
are classified as the following: food protein-
induced enterocolitis syndrome (FPIES), food
protein-induced allergic proctocolitis (FPIAP),
and food protein-induced enteropathy (FPE).
FPIES can be subclassified into classical and
chronic types.’

There have been several studies on the
prevalence of CMPA in Thailand. Incidences
just from the Department of Pediatrics at
King Chulalongkorn Memorial Hospital over a
bracket of 10 years (1998 to 2007)" included
382 children. The average age at the time of
CMPA diagnosis was 14.8 months (7 days-13
years). The most common symptoms were
respiratory (43.2%), followed by gastrointestinal
(22.5%) as well as skin manifestations (20.1%).
Less common symptoms included failure to
thrive (10.9%), anemia (2.8%) and anaphylactic
shock (0.2%). Gastrointestinal manifestations
varied from diarrhea (33.3%), Gl bleeding
(15.1%), enterocolitis (9.1%), gastroesophageal
reflux (8.0%), colic (7.0%), constipation (2.7%),
protein-losing enteropathy (1.1%), steatorrhea
(1.1%) and gastroparesis (0.5%).

From 1997-2001, the incidences of
CMPA patients observed by the Gastrointestinal
Unit at King Chulalongkorn Memorial Hospital’
included gastrointestinal manifestations of
hematemesis (n = 6), mucous bloody diarrhea
(n = 3) and chronic watery diarrhea (n = 2).

Due to the various presentations of
CMPA, it can mimic several other disease
processes. We reviewed a case of a 40-day-old
male from Saudi Arabia, on regular formula,
and was presented with generalized edema
and chronic watery diarrhea since birth.
Laboratory data revealed serum albumin at
0.9 g/dL. CMPA was diagnosed based on history
and a rapid response to an amino-acid-based
infant formula. At the patient’s last follow-up
examination at 24 months, he was thriving on
a regular diet.’

A seven-month-old, breastfed male
from Florida, USA, presented with severe
atopic dermatitis, emesis, oily diarrhea,
failure to thrive, electrolyte disturbance
and hemodynamic instability. Following
stabilization, the patient’s symptoms resolved
with the introduction of an elemental formula.
However, the patient’s symptoms returned
after reinitiating cow’s milk protein, confirming
the diagnosis of severe CMPA.’

Here below, we describe a 1-month-
old male from Burapha University Hospital,
who was presented with severe CMPA at the
first month of life. The patient’s diagnosis was
obscured by the clinical features of chronic
diarrhea, electrolyte disturbance and severe

acute malnutrition. An improvement was
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observed of the gastrointestinal symptoms

after eliminating the causative food.

Objective

To describe the case of a 1-month-old
male with FPE that was difficult to diagnose.
He was presented with chronic diarrhea,
electrolyte disturbance and severe acute
malnutrition after a few days intake of formula
milk.

Case presentation

A retrospective descriptive study
collected the data from the medical records
of patients admitted to Burapha University
Hospital in August 2020.

From the university hospital’s records,
we reviewed the case of a 1-month-old
male born at 38 weeks gestation, with a
3-week history of non-bloody diarrhea, six
to eight times per day. His mother noticed
that his weight was progressively decreasing.
His prenatal, natal, and postnatal history
revealed a full-term gestation period, normal
vaginal delivery, no neonatal intensive care
admission and with no other significant issues
in his medical history. His mother’s diet during
pregnancy was regular, with no history of
allergy.

He was fed exclusively breast milk from
birth, switching to formula milk after 1 week.
He did not develop anaphylactic symptoms
with the formula milk intake. There were no
accompanying signs and symptoms related

to other organs, such as mild eczema, skin

dryness or frequent upper respiratory tract
infection due to a cows’ milk allergy. Neither
he nor anyone in his family had allergic
diseases such as atopic dermatitis or asthma.

At 1 month of age, he developed
diarrhea and weight loss. Upon admission
to our hospital his physical examination
revealed the following: height, 50.0 cm (less
than 3 percentile); body weight, 2510 grams
(less than 3 percentile) (170 grams below the
weight measured at birth), head circumference,
36 cm (25-50 percentile) and a mid-upper
arm circumference of 75 mm. Regarding his
anthropometry: Weight-for-age (WA), 52.3
(severely underweight), weight-for-height (WH),
76.1 (moderate wasting) and height-for-age
(HA) 90.9 (mild stunting). Further, his body
temperature was 37.2 °C, heart rate at 124
beats per minute and blood pressure at 103/58
mmHsg. He was a cachectic, drowsy appearing
infant with sunken eyeballs. Additionally, he
had a depressed anterior fontanelle, dry and
red lips, had a loss of buccal fat pads, non-
pale conjunctival and no sign of jaundice. His
chest wall showed costochondral beading. His
skin showed fine whitish scaling at the neck,
was loose and wrinkled with no flaky paint
dermatosis, poor skin turgor, perianal redness,
but with no skin hyperpigmentation.

Initial laboratory studies were significant
for low serum sodium along with metabolic
acidosis (Table 1). Serum lactate, blood
glucose, serum cortisol and ammonia were
normal. Blood tests showed high levels of liver
enzymes. Serological testing identified his HIV

antibody was negative.
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Table 1 Initial complete blood count panel and comprehensive metabolic panel obtained

upon presentation to the hospital, as well as subsequent lab evaluations collected

throughout the hospitalization period.

Serum Patient value Reference range and units®
WBC 10,440 6,000-14,000/mm’
Hemoglobin 132 ¢ 10.5-14.0/dL
Hematocrit 40 32-42%
Platelet count 373x10° 150-400x 10> cells/mL
Sodium 120 137-147 mmol/L
Potassium 55 3.6-5.2 mmol/L
Bicarbonate 8.0 21.0-27.0 mmol/L
Serum lactate 2.46 1.1-3.5 mmol/L,
Blood glucose 76.0 50-90 mg/dL
Cortisol 46.5 1-24 pg/dL
Ammonia 33.0 11-35 pmol/L
Total protein 4.6 4.6-7.4 g/dL
Albumin 2.3 1.9-4.9 g/dL
Aspartate aminotransferase 316 22-63 1U/L
Alanine aminotransferase 364 12-45 1U/L
Total bilirubin 39 <1.0 meg/dL
Direct bilirubin 3.2 <0.2 mg/dL
Blood urea nitrogen 8.8 3-12 mg/dL
Creatinine 0.17 0.03-0.50 mg/dL
C-reactive protein 0.47 0.08-1.58 mg/dL

No detection of stool abnormalities
or intestinal problems were present with the
microscopic examination of the stool, and no
infection was detected in stool culture tests.
Stool rotavirus antigen tests were negative.
A stool test for Clostridioides difficile was
negative. A stool reducing sugar test was
negative. Both urinary and cerebrospinal fluid
analyses and cultures were normal. Imaging
was performed to determine the cause of the

prolonged diarrhea. Abdominal radiography

and ultrasound examinations revealed
no abnormalities in the small intestine.
Finally, internal hyperechoic contents in the
gallbladder indicated a possible bile sludge.
During hospitalization, after withholding
oral ingestion of milk for 24 hours, the patient
still had diarrhea two to three times per day.
Feeds were initiated with lactose free formula
milk. Upon further investigation, a fecal test
found fat globules. An elemental formula

containing high medium-chain triglycerides
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(MCTs) oil was started, due to signs of fat
malabsorption, indicating concern for possible
CMPA.

After the initial stabilization and
rehabilitation, the general treatment for severe
acute malnutrition involves 10 steps in two
phases. In the initial phase he had neither
hyposglycemia nor hypothermia. His dehydration
and electrolyte derangements were corrected.
A sufficient number of volume and calories
were being administered intravenously. Empiric
antimicrobial therapy, as well as intravenous
cefotaxime and metronidazole were started.
To correct micronutrient deficiencies, vitamin A,
folic acid, multivitamins and zinc supplements
were administered. Cautious feeding to
prevent refeeding syndrome was begun.
Plasma electrolytes (in particular potassium,
phosphate and magnesium) were monitored
during refeeding. The hallmark of refeeding
syndrome is hypophosphatemia. The patient’s
phosphate levels were 3.6 mg/dL (the normal
range (NR) being 3.8-6.5). Likewise, potassium
levels were at 3.6 mg/dL (NR 3.5-5.6) and
magnesium levels were 1.8 mg/dL (NR 1.6-
2.6). Therefore, the patient’s potassium and
magnesium were normal. Refeeding syndrome
occurred in the third day of hospitalization,
after increasing the elemental formula intake.
The syndrome was corrected by electrolyte

and thiamine supplements.

The causes of cholestatic jaundice
and elevated liver enzymes were evaluated.
Gamma glutamyl transferase (GGT) was found
to be high 556 U/L (NR 12-123), though the
patient had normal coagulogram. Likewise,
hepatitis B surface antigens (HBsAg) and
hepatitis B surface antibodies (HBsAb) were
both negative. Severe acute malnutrition was
thought to be the primary cause of the liver
parenchymal disease. After treating the severe
acute malnutrition and a follow up blood test,
liver enzymes were found to have returned
to the normal range at three months of age.

After starting the elemental formula
containing high medium-chain triglycerides
(MCTs) oil, the patient showed significant
clinical improvement in his weight and diarrhea.
Diarrhea was not seen during hospitalization.
The patient was discharged after two weeks
with improvement in weight by an average of
25 grams per day - for a total of 320 grams. An
oral cow’s milk challenge test was planned,
but neither parent wanted to go through
with the challenge. He demonstrated good
weight gain on an elemental formula and a
diet of nondairy solid food. After a follow-up
examination at 19 months, he was thriving on a
regular diet, including whole milk formula, and
exhibited normal growth with no symptoms of
diarrhea. (Figure A1, A2)
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Figure A1, A2 A picture of our patient’s growth chart designed by the Pediatric Nutrition
Association of Thailand, demonstrating failure to thrive. His weight and
height declined until he was admitted to the hospital at 1 month of age. He

demonstrated normal weight gain at 9 months of age.

Discussion On rare occasions, our patient (the

Comparative literature:*’ A forty- 1-month-old male discussed above), presented
day-old male and a 7-month-old male were with very early onset of chronic diarrhea,’
presented with chronic diarrhea, generalized electrolyte disturbance and severe acute
edema, hypoalbuminemia and protein losing malnutrition, after a few days of formula
enteropathy. The patient’s symptoms resolved  milk intake, and no sign of hypoalbuminemia

with the introduction of an elemental formula. or protein losing enteropathy, such as
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generalized edema. Laboratory abnormalities
suggestive of fat malabsorption challenged us
to consider a variety of differential diagnoses,
including inflammatory states, protein-losing
enteropathy, congenital diarrheal disorders,
inborn errors of metabolism, immunodeficiency
and CMPA. His diagnosis of severe CMPA was
ultimately confirmed, and his symptoms
resolved with the introduction of an elemental

formula.

Conclusion

On rare occasions, a cow’s milk allergy
can present itself with chronic diarrhea,
electrolyte disturbance and severe acute
malnutrition. When diagnosis is delayed, this
allergy may impair the patient’s growth, quality

of life and may even be life-threatening.
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Preparing Main Manuscript Text: The original typescript, in print and on data file
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