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Comparison of the Performance of Faecal Concentration
Techniques and Mini Parasep® SF Faecal Parasite

Concentrator on Faecal Parasite Diagnosis

Asrinda Abdulkanan, Putza Chonsawat* and Benjamaporn Wongphan

Diagnostic Laboratory, Hospital for Tropical Diseases, Faculty of Tropical Medicine, Mahidol University,
Bangkok, Thailand

Abstract

Parasitic infection is still a public health problem in Thailand. Ministry of Public Health
has been implementing policy to minimize the rate of infection by promoting individual
knowledge, measurement and control, treatment and prevention of the infection. Unfortunately,
various types of parasites sporadically spread in many regions of Thailand. The purpose of this
study was to evaluate the diagnostic performance of 3 faecal examination techniques including
the formalin-ether concentration technique (FECT), the formalin-ethyl acetate concentration
technique (FACT) and the Mini Parasep® SF faecal parasite concentrator (Mini Parasep® SF).
The comparative examinations were performed in 360 faecal samples collected from patients in
the Hospital for Tropical Diseases during October 2019 to September 2021. The results showed
that FECT and FACT gave the highest capacity for parasitic detection, at 28.33% of total analyzed
samples, while 25.83% were detected by the Mini Parasep® SF. The most common types of
helminth eggs and larva detected by these techniques were Opisthorchis viverrini and the most
common protozoa was Giardia lamblia. The sensitivity of FECT, FACT and Mini Parasep® SF
for parasitic detection were 99.03, 99.03 and 90.29%, respectively. The negative predictive
values of FECT, FACT and Mini Parasep® SF were 99.61, 99.61 and 96.25%, respectively. These
results indicated that FECT and FACT possessed a higher sensitivity and negative predictive
values than Mini Parasep® SF. However, chi-square statistics analysis showed statistical
indifference among the three techniques (p > 0.05 and high kappa coefficient). These indicated
that analysis results shared consistency at a high level. In conclusion, FECT, FACT and Mini
Parasep® SF can be used interchangeably and the selection of techniques for detection of

parasites should be based on capability of individual laboratory.

Keywords: Formalin-ether, Formalin-ethyl acetate, Mini Parasep® SF, Parasite
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Table 1 Prevalence rates of parasitic infections

BEIUA BUAANIIY UasAME

Parasite Prevalence (%)
Helminth 73 (18.61)
Ascalis lumbricoides 10 (10.68)
Capillaria philippinensis 2 (1.94)
Diphyllobothrium latum 1 (0.97)
Hook worm 7 (6.80)
Opisthorchis viverrini 17 (16.50)
Strongyloides stercoralis 15 (14.56)
Taenia spp. 13 (12.62)
Trichuris trichiura 8 (7.77)
Protozoa 39 (10.83)
Blastocystis hominis 2 (1.94)
Endolimax nana 11 (10.88)
Entamoeba coli 10 (9.71)
Entamoeba histolytica 1 (0.97)
Giardia lamblia 14 (13.59)
Isospora belli 1 (0.97)
95 95
89
5, 4

Formalin-ether concentration Formalin-ethyl acetate
technic concentration technic

H Single W Double ™ Triple

Mini Parasep SF Faecal
Parasite Concentrator

Fig. 1 Prevalence of single and mixed parasitic infections
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Table 2 Comparison of the performance of three diagnostic concentration techniques in faecal

specimens previously identified as positive or negative for the presence of parasite

Technique No. of sample tested Total Prevalence Sensitivity =~ NPV
Result Negative Positive (%) (%) (%)

FECT positive 0 102 102 28.33 99.03 99.61
negative 257 1 258

FACT positive 0 102 102 28.33 99.03 99.61
negative 257 1 258

SF positive 0 93 93 25.83 90.29 96.25
negative 257 10 267

FECT: Formalin-ether concentration technique, FACT: Formalin-ethyl acetate concentration technique

SF: Mini Parasep® SF faecal parasite concentrator

Table 3 Comparative findings of parasites by formalin-ether concentration technique, formalin-
ethyl acetate concentration technique and Mini Parasep® SF faecal parasite concentrator

Parasites

Formalin-ether

concentration technique

Formalin-ethyl acetate

concentration technique

Mini Parasep® SF faecal

parasite concentrator

Protozoa
Blastocystis hominis
Endolimax nana
Entamoeba coli
Entamoeba histolytica
Giardia lamblia
Isospora belli

Total
Helminth
Ascalis lumbricoides
Capillaria philippinensis
Diphyllobothrium latum
Hook worm
Opisthorchis viverrini
Strongyloides stercoralis
Taenia spp.
Trichuris trichiura

Total

No. of positive case (%)

2 (1.94)
11 (10.68)
10 (9.71)
1 (0.97)
14 (13.59)
1 (0.97)
39 (37.86)

10 (10.68)
2 (1.94)
1 (0.97)
7 (6.80)

17 (16.50)

15 (14.56)

13 (12.62)
7 (6.89)

72 (69.90)

No. of positive case (%)

2 (1.94)
11 (10.68)
10 (9.71)
1 (0.97)
14 (13.59)
1 (0.97)
39 (37.86)

9 (8.74)
2 (1.94)
1(0.97)
7 (6.80)
17 (16.50)
13 (12.62)
13 (12.62)
8 (7.70)
70 (67.89)

No. of positive case (%)

2 (1.94)
11 (10.68)
10 (9.71)
1 (0.97)
13 (12.62)
1 (0.97)
38 (36.89)

10 (9.71)
2 (1.94)
1(0.97)
5 (4.85)
16 (15.53)
11 (10.68)
13 (12.62)
1(0.97)
59 (57.27)
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Table 4 Concordance rate among formalin-ether concentration technique, formalin-ethyl acetate

concentration technigue and Mini Parasep® SF faecal parasite concentrator for detection

of parasites

% agreement Sensitivity (%) NPV (%)

Method
Kappa value, p-value p-value p-value
FECT VS FACT K=1, p > 0.05 p > 0.05 p > 0.05
FECT VS SF K =0.937, p > 0.05 p > 0.05 p > 0.05
FACT VS SF K = 0.937, p > 0.05 p>0.05 p>0.05

FECT: Formalin-ether concentration technique, FACT: Formalin-ethyl acetate concentration technique

SF: Mini Parasep® SF faecal parasite concentrator

Table 5 Comparative findings of parasite by formalin-ether concentration techniquc, formalin-ethyl

acetate concentration technique and Mini Parasep® SF faecal parasite concentrator

Chi-square test Kappa value
Parasites
FECT VS FACT| FECT VS SF | FACT VS SF | FECT VS FA |FECT VS SF | FACT VS SF
Ascalis lumbricoides p>0.05 [ p>0.05|p>0.05 0.946 1 0.946
Capillaria philippinensis p>0.05 | p>0.05|p>0.05 1 1 1
Diphyllobothrium latum p>0.05 | p>0.05|p>0.05 1 1 1
Hook worm p>0.05 | p>0.05|p>0.05 1 0.831 0.831
Opisthorchis viverrini p>005 | p>0.05|p>0.05 1 0.968 0.968
Strongyloides stercoralis p>005 | p>0.05|p>0.05 0.926 0.841 0.914
Taenia spp. p>005 | p>0.05|p>0.05 1 1 1
Trichuris trichiura p>0.05 [ p<0.05 | p<0.05 0.854 0.282 0.218
Blastocystis hominis p>005 [ p>0.05|p>0.05 1 1 1
Endolimax nana p>005 [ p>0.05|p>0.05 1 1 1
Entamoeba coli p>0.05 [ p>0.05|p>0.05 1 1 1
Entamoeba histolytica p>005 [ p>0.05|p>0.05 1 1 1
Giardia lamblia p>0.05 [ p>0.05|p>0.05 1 0.962 0.962
Isospora belli p>0.05 [ p>0.05|p>0.05 1 1 1

FECT: Formalin-ether concentration technique, FACT: Formalin-ethyl acetate concentration technique,

SF: Mini Parasep® SF faecal parasite concentrator
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Fig. 3 Comparison of background clearing on formalin-ether concentration technique (a), formalin-

ethyl acetate concentration technique (b) and Mini Parasep® SF faecal parasite concentrator

(c) in a sample positive for Giardia lamblia
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Comparison of Stool Examination Techniques to Diagnose
Parasitic Infection Using Semi-Automate Feces Analysis

System (Sciendox 50) and Simple Smear Technique
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Abstract

In the hospital microscopic section, a simple smear technique has been routinely utilized
to diagnose parasite infection in stool. Low sensitivity, examiner experience, and time consump-
tion have all been mentioned as limitations. This study aimed to evaluate and compare the
performance between simple smear technique and Semi-Automate Feces Analysis System
(Sciendox 50) for parasitic diagnosis in stool samples. The 150 left-over stool samples from
routine examination of microscopic section Samutprakan hospital were recruited in this study
to perform both simple smear technique and Semi-Automate Feces Analysis System. The results
showed that the simple smear technique revealed 4.67% (7/150) fecal parasite positives,
whereas the Semi-Automate Feces Analysis System revealed 12.00% (18/150) fecal parasite
positives. In conclusion, when compared to a simple smear technique, the Semi-Automate Feces
Analysis System showed greater diagnostic efficacy. Furthermore, it can reduce the time needed
to prepare a stool sample and is safe for health. This technique may be appropriate and help

increase the likelihood of detecting parasite infection during a stool examination.

Keywords: Simple smear technique, Complete filtration separation technology, Semi-Automate

Feces Analysis System
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Fig. 1 Preparing a stool sample into the sample container
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mixing position

Fig. 2 Spinning process and fecal sediment filtering

Fig. 3 Morphology examination by microscope inside the Semi-Automate Feces Analysis System-
Model 50
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DY YUy uaz Myed dnegy
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wuewaz 0 waz 0.6 (1/150) muddu O. viver-
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(Table 1)
HAN1TILATIZRANNFNWTUSTZH I
MINATOUAIBITATINGINTZBE1I AuMS
m‘nﬁ‘Lﬂﬂzﬁé’mLﬂ?'aamaﬁmﬁ:ﬁq%mi:ﬁa
daluil@ 3u Sciendox 50 Wy X*(Mcnemar’s
test) = 9.0909, p-value = 0.0025 vaNgANNN
W 2 Safianuuansafueaiiisddamadan
fiszduananiesiu 95% (p < 0.05) (Table 2)

Table 1 The detection of parasites and protozoa in fecal samples by Simple smear technique and

Semi-Automate Feces Analysis System-Model 50

Percentage of parasites and protozoa detected

Parasites and Protozoa

Simple smear Feces Analysis

technique System-Model 50
Entamoeba histolytica cyst 3.3 (6/150) 6.0 (9/150)
Blastocytis hominis vacuolated form 0.0 (0/150) 1.3 (2/150)
Giardia intestinal cyst 0.0 (0/150) 1.3 (2/150)
lodamoeba butschii cyst 0.0 (0/150) 0.6 (1/150)
Taenia spp. egg 0.0 (0/150) 0.6 (1/150)
Opisthorchis viverrini egg 0.0 (0/150) 0.6 (1/150)
Entamoeba coli cyst 0.6 (1/150) 0.6 (1/150)
Hookworm egg 0.6 (1/150) 0.6 (1/150)

Summary detection rate

4.67 (7/150) 12.00 (18/150)
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Table 2 Shows the Correlation between tests using by Simple smear technique and Semi-Automate

Feces Analysis System-Model 50

Feces Analysis System-Model 50

Found Not found Summary
Found 0 7
Simple smear
Not found 132 143
technique
Summary 132 150

Mcnemar’s test = 9.0909
p-value = 0.0025
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Abstract

Pretransfusion testing, consisting of ABO blood grouping, Rh(D) typing, antibody
screening and crossmatch, revealed prevalence or occurrence of ABO blood group, Rh(D)
type, red blood cell antibodies, and antibodies sensitized on red blood cells, which differed in
populations of each geographic area. This study investigated the occurrence of ABO blood group,
Rh(D) type, red blood cell antibody and antibody sensitized on red blood cells in patients
without history of blood transfusion or pregnancy at Klaeng Hospital. ABO blood grouping,
Rh(D) typing, antibody screening, and direct antiglobulin test by using the conventional tube
technique were conducted in a total of 81 samples. The results of the ABO blood grouping showed
32 samples of O (39.50%), 26 samples of B (32.10%), 13 samples of A (16.05%), 4 samples of
AB (4.94%), and 6 samples of unreported ABO blood group (7.41%). The results of Rh(D)
typing presented 80 samples of Rh(D) positive (98.77%), 1 sample of Rh(D) negative (1.23%),
and weak D was not found. The antibody screening test results displayed 79 samples negative
for antibody screening (97.53%) and 2 samples positive for antibody screening (2.47%). All 81
samples showed negative direct antiglobulin test results (100.00%). In conclusion, the results of
a preliminary study of occurrences in the first blood transfusion patients at Klaeng Hospital were
as follows: group O was the most common in the ABO blood group, Rh(D) positive were 98.77%,

and red blood cell alloantibodies were 2.47%, similar to other studies in Thai populations.

Keywords: A preliminary study, Occurrence, Red blood cell antibody, Antibody sensitized on
red blood cell, Blood transfusion or pregnancy
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@379 direct antiglobulin test A18351ALANAABINAIFIU HAMTIVY WUNYLAea O 32 3y
(Gewaz 39.50) wiitaen B 26 519 (Goway 32.10) vijiaesn A 13 519 (3awaz 16.05) nyjtaen AB
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wnfiga (Jewaz 19.08) 383033170 anti-E
(Gevaz 13.19), anti-I (Fovaz 3.28), anti-Le"
(Fovaz 2.27) uaz anti-P (Fovaz 2.27)7 &9
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2. Jaanlslumsanmn
2.1 e anti-A (IgM) 1191 anti-B
(IgM) e anti-D (IgM/IgG) uazien anti-
human globulin (AHG) "nguduimslaia
W@ dmmanalng
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Taviauviana ammanalng
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3. I DMSANEN

3.1 M3asIvKtaen ABO @ie3d
1NaaANAAvININTZIU (conventional tube
technique)a)

mMsaTeUAlULULiaEoauAl (cell
grouping) LAIYNNABANAABIVUIA 12x75
fiadAs $117% 2 MaeA VAN anti-A (IgM)
Wazen anti-B (IgM) viaenas 2 nea MUAIY
fModhawadiliadenuanunagiuduiuiosas 3
waonaz 50 lulasans mendifidhiy Tusuwadi
ANNSY 1000 x g Wlunm 15 i waziuiinua

AIUMIATILOUAVDATUBSY (serum grouping)
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2 k% Vv < < -~
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Wadeauadliininszaulfisen 1+, 2+, 3+ uaz
4+ waznenunaliliu Rh(D) positive vin'laidl
matunguveadinideauaadshicnnsansnuwa
i “lﬁﬁmaaﬂ"lﬂLLGﬁ‘luénmuQuqmﬂqﬁﬁ 37
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3.4 M3a339 direct antiglobulin test
vy aq ?)
MYITHABANAADBNATFIU

G a a

LPIINNADANAADIVIA 12x75 Naaluns
1 viaen MoAdBgTAdLiAReALAINATIU
Wududevar 3 Y5nas 50 lulasans asluvaen
NAABY 319MI1LARE 3 TS NANUISI 1000 x g
I a = :: Y o 9; A
Wuoa 45 3 Taeaiagameddainnaessn
Winniga neai1en antihuman globulin 2 viga
wenldnmu iluiusumainanus 1000 x g
Wuoar 15 3ud maldnaay ldveasad
Coombs control cells 1 noa adluvasanlvinaay
Husrumananusy 1000 x g dunan 15 Jwni

waztiunnma

4. myanziveyamaann
a Y aa a '
milansiieyamaaaaumalinney
Gﬁ/ay,aﬁﬁaLsTNWﬁmm (descriptive statistical
. o A' Y oV
analysis) uazdiuliaunemeaiiovay lagld
Tsunsu Microsoft Office Excel 2013

QS v
NaN13313¥

1. HAaM3IA3INYLAen ABO @I8ITriaen
NAABINATFIH

HOATIINYLAeA ABO wuwiiaea O
mﬂﬁqﬂ F1u9u 32 119 (3ovaz 39.50) 5090911
Ao viaen B 913U 26 Mg (Fewar 32.10)
vitaen A 9113 13 19 (Fevaz 16.05) nisitaen
AB 911U 4 19 (Gowar 4.94) wazngnuna
vijiaen ABO Wld $1u 6 919 Bewaz 7.41)
MUy (Table 1)

2. WamsnsIINytaen Rh(D) Are3sraen
NAABINATFHIU

HaA3IINYLaea Rh(D) Wuwyiden
Rh(D) positive $1uu 80 11 (50vaz 98.77)
v3jiaeA Rh(D) negative 9117 1 718 (Gewas
1.23) wazvyiden weak D positive 911431 0 518
(5owaz 0.00) (Table 1)

3. HAMIATIVNTVILIUAVBAABLIALABALAY

MINTINAANTOILOUAVBARBLIIALADA
uAe wuramsadanseaatluauiiuiu 79 1w
(Gavaz 97.53) waziluuindiuiu 2 1e Gewvar
2.47) (Table 1)

Table 1 The results of the ABO blood grouping, Rh(D) typing and antibody screening by the

conventional tube technique

ABO blood group

Rh(D) type Antibody screening

No. of samples detected

No. of samples detected

No. of samples detected

(%) (%) (%)

A B AB (0] Unreported | Positive Negative Weak D | Negative Positive
13 26 4 32 6 1 0 79 2
(16.05) (32.10) (4.94) (39.50) (7.41) (98.77) (1.23) (0.00) (97.53) (2.47)

81 (100.00) 81 (100.00) 81 (100.00)
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4. #an13n339 direct antiglobulin test

M3A379 direct antiglobulin test WUNA

FATIY UFTIU Uasame

msasaduay $110u 81 11e (ewaz 100) uas
Wuwnn S1uu 0 519 Gewaz 0.00) (Table 2)

Table 2 The results of direct antiglobulin test by the conventional tube technique

Direct antiglobulin test

No. of samples detected (%)

Negative 81 (100.00)
Positive 0 (0.00)
Total 81 (100.00)

a 4
13U
a a g IS A
AIATIINILBUAVDARDLAALADALAY
o dl A EZ d' s A Z:

NFTuNmasvesdthonveividenniusnlay
% < a v 1 IS wa 3 I
andunemaededlineiidsziamsfaassnlu
Tsanennaunad 291inszeee AluALABUNINLIAN
faAouAMIAN W.A. 2561 TIUNIVNA 81 Ty
Famnaanasgiumslfiidnuvesnusiiasiaen
vaalsanennaunasmrualiimsiivdedansie
Wuna 14 Ju vdannmsdenmamanusnms
A VoA =~ o & o
won uallasnaianusndulumsveiuses
usranITelunyyd uminedouises
wunlususes (COA) 478/2018 asiunsuses
14 Auensu w.a. 2561 mlidesivdedansie
Pnund 14 Ju udrvsdunsaihasdeasanly
Tumsanadailla

HAMIATIMLLAEA ABO Nuvsiaen O
wniiga (Fevaz 39.50) sesaun laud viiden
B (Sowar 32.10) wyjiden A (3ewaz 16.05)
vijiaen AB (Govaz 4.94) uaznsnunaniiaen
ABO 314 Gowaz 7.41) Hesnndsunassul
WganedsuATIBUALDATUTTN FInansI9

a ) A o 4 aaa [ 4 o

woudvenlusiuervlvljnselideandoariy
nanTIILOUALIULULIALReALAT (ABO discrep-
ancy) wazhiideyavyiaen ABO iesnnlila

veANNBYATIZHMsIAVTeNall Han1IATI

1A

niyiaen ABO luamidfeildenndesiuniie
Wl WA, 2560 veawuning NWaIANA was
Ui audnd ildanamyiden ABO lundj
fansad Snnuionm 300 118 wumgiden O
wnfiga Gavaz 50.00) s0daan lHud vyjidon
B (5evaz 28.00) viiiaen A (3ewar 18.67) uaz
nijiden AB (Jevay 3.33)”

maanamidon Rh(D) $1nuiiavun
81 718 A3IINLML1ABA Rh(D) positive 80 1
(Gevaz 98.77) vyjidea Rh(D) negative 1 1
(¥owaz 1.23) 3amsnuiesazued Rh(D)
negative ludanganianuddelud w.a. 2560
YoINUNING wanasdng uazthien audnd
ﬁwuwyjtﬁaﬂ Rh(D) negative 914U 0 919
Gevar 0.00)" s1atAannlilansiadudu
Rh(D) negative Taol$hhenadatios 2 13tn
Faazianah anuuss uazanudumizdo
wouAtILiianaafiy FIUNANUNLABUDIDTYA
Fudagnsws Wil we. 2558 wazlainy weak D
positive Tunduiiihefidnmaiail Gesaz 0.00)

M3ATIINIBILBUALDAABLIIALGDALA
vosfihoiivesuidennsausnlavdihuwends

o . ~ oa Y ¢ ,
ﬂaﬂiutﬂﬂuﬂﬁ:’)ﬂﬂ’]ﬁ@lQﬂﬁﬁﬂ ATAINICWY
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a a g & A d' 1 s
wouAveAnaLlintaeauadN liamania (unex-
pected antibody) sHaduylulnayduidx
(Immunoglobulin M, IgM) Fea5190umu

a a ¥ dld %
5551A lAgeAAAMINTZAUNNNINHIATIAN
% a 1A % 1 A&l A
AMBUBUALIUYDIVIIABA TAUA ouuANTY WY

) NAN1IATIVNTOIULDUALDA

aveousay (Hudu"
1 < A a g I A
AaidlialdsAuAInyLaUALBAdBITiAdALAY
G 2 519 Gewaz 2.47) tieulseuiiey
Usenniiavuiuueufnuiieguursad daion
o < 4 o
uAdkaen O ¥iiadl 1 1NaATIINTBIULBUAVBA
¢ A v A a 4 -
uazisadfialieauAvyiaen O ¥liaf 2 1eAIID
a = 1Y A 4 o
AseauauALen wuhRthenen 1 Wnavindy
¢ = A ' A ~ & A
iyadiialdenunnyiaen O via 1 tieaTIaNsel
wouAveA sxAvVU{ATeN 1+ Neamniivieahiiy
4! 1 | a a a a a I~
Famainduueudvenriaduylulnayduidy
dl o aaa Qld‘ IS4 Ll 4‘
nilgnselaneamgiivies wazdthesen 2
Winaunfiuiiawadifiadeaunvjiaen O ¥ila
= ~ a = ¢ & A
N 1 (WeATINTBIUBUALBA Lazisadiiialaen
o o 4, o
uAdvkiaen O Fiiaf 2 1NBATIINTBIULBUABA

v [aaa < v v [aaa
izﬂﬂﬂ{]ﬂiﬂ’l 1+ NYUNNUYIDI LLa:izﬂ‘Uﬂ{]ﬂﬁfﬂ
< a

~ = |
1+ noauviad 37 a3ALsaLsyd ‘]5\1?]']?]')1L1J1!

q U

a a a

~ A & Ao (aaa v
wouAveAstaduylulnayaudn Mhugnseld
A a Yy = a =
Ngamailviesaufsgungil 37 emivalsud
TagfiueuAvensiinduylulnaydudn dxsn
WuamalidihoAadgasodiadeauauan
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Abstract

Autoantibodies might be undetected in some autoimmune-suspected patients, by both
antinuclear antibodies (ANAs) screening test and specific antibodies detection. This work aimed
to evaluate the proportion of negative ANA nuclear results and to study the detection rates and
types of specific antibodies detected, along with the clinical diagnosis of these patients. The
laboratory records of patients in Khon Kaen Hospital who were suspected of autoimmune
rheumatic diseases (ARDs) by clinicians and underwent ANA test using indirect immunofluo-
rescence assay (IFA) and specific antibody detection by line immunoblot assay (LIA) were
reviewed. The retrospective data were collected and investigated from 2017-2020 and the patients
with negative ANA nuclear pattern were selected for analysis of clinical diagnosis. The data were
analyzed using descriptive statistics, chi-square test or Fisher’s exact test. Out of 1,002 cases of
serum samples, 127 (12.7%) were found with negative nuclear pattern of ANA. In this group,
positive cytoplasmic staining patterns could suggest the tendency of specific antibodies detection
(p < 0.001), that is, from 16.5% (21/127) positive cases, 61.9% (13/21) were found with specific
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antibodies, while in the remaining 83.5% (106/127) negative cases, only 14.2% (15/106) were
detected. This is also true for the tendency of diagnosis as ARD (p = 0.001), that is, the positive
cytoplasmic cases were diagnosed as ARD by 71.4% (15/21), compared to only 32.1% (34/106)
for the negative cases. However, positive mitotic staining patterns could not suggest such
tendencies. When at least one cytoplasmic pattern was positive, detection of specific antibodies
led to higher proportion of ARD diagnosis, i.e., from 71.4% (15/21) with only ANA considered
to 92.3% (12/13) when specific antibodies were also detected. The most frequent specific
antibodies detected were anti-Ro52 (73.3%; 11/15) and anti-SSA (40.0%; 6/15), mostly with
high intensity. In contrast, when cytoplasmic patterns were negative, proportions of ARD were
similar whether specific antibodies were detected or not, i.e., 33.3% (5/15) when detected, and
31.9% (29/91) when not, suggesting that specific antibodies detection could not distinguish
between ARD and non-ARD clearly in this case. Additionally, intensity of specific antibodies
found in non-ARD was likely low. The most frequently found disease in patients with negative
nuclear pattern of ANA was SLE. The investigation suggested that positive cytoplasmic patterns
together with specific antibodies detection were more likely to lead to SLE diagnosis than in the
other groups (30.8%; 4/13). However, cases of SLE were too few to be statistically concluded.
In conclusion, when the result of ANA screening test is negative for nuclear patterns, positive
cytoplasmic patterns can help suggest ARD when combined with specific antibodies detection.

Patient clinical symptoms should also be considered altogether.

Keywords: Autoimmune rheumatic disease, Indirect immunofluorescence assay, Negative ANA

nuclear pattern, Specific antibody
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disease with fibrosis (Table 5)
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disease, acute renal failure with tubular necro- pulmonary tuberculosis, interstitial pneumonia/
sis/acute tubular necrosis W8z renal artery interstitial pulmonary disease Wa cavernous

thrombosis tazwulu non-ARD siadu laun sinus thrombosis (Table 5)

Table 1 Proportion of ANA pattern in serum of patients suspected of autoimmune rheumatic diseases

ANA by IFA Proportion; %
Positive ANA nuclear pattern 875/1,002 ; 87.3%
Negative ANA nuclear pattern 127/1,002 ; 12.7%

Table 2 Proportion of subsequent specific antibody detection and diagnosis as ARD for cases of

negative ANA nuclear pattern

Specific antibody detection ARD
Cytoplasmic/mitotic patterns
Proportion ; % | p-value | Proportion ; % | p-value
Positive 21/127  ; 16.5% 13/21  ; 61.9% 15/21 3 71.4%
Cytoplasmic <0.001" 0.001*
Negative 106/127 ; 83.5% 15/106  ; 14.2% 34/106 ; 32.1%
Positive  8/127 ; 6.3% 1/8 ; 12.5% 4/8 ; 50.0%
Mitotic 0.684' 0.710'
Negative 119/127 ; 93.7% 27/119 ; 22.7% 45/119 ; 37.8%

ARD = autoimmune rheumatic disease
*chi-square test
" Fisher's exact test

Table 3 Classification of patients with negative ANA nuclear pattern, with proportion, based on

cytoplasmic patterns and specific antibody detection

Cytoplasmic patterns Specific antibody Diagnosis SLE/Non-SLE
ARD 12/13  92.3% A Lol k.
Pos 13/21  61.9% 7 Non-SLE 813 61.5%
Non-ARD 1/13  7.7%
Pos  21/127 16.5% . e . SLE 08 0.0%
. 0
Neg 821 381% _Non-SLE_3/8 37.5%
Non-ARD 5/8 62.5% :
ARD - SLE 2/15  13.3%
Pos 15/106 14.2% 7 Non-SLE 3/15  20.0%
Non-ARD _10/15_ 66.7%
Neg  106/127 83.5%
ARD 29/91  31.9% olE S o9
. 0
Neg 91/106 85.8% Non-SLE  20/91  22.0%

Non-ARD 62/91  68.1%
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Table 4 Proportion of specific antibodies detected in patients with negative ANA nuclear pattern,

classified by cytoplasmic pattern detection and ARD diagnosis

Nuclear pattern of ANA by IFA negative
Patients Specific antibody Cytoplasmic patterns negative (N = 106) Cytoplasmic patterns positive (N = 21)
N of Specific Ab N of Frequency; Specific Ab intensity
Cases Frequency; % intensity Cases % (& most frequent)
anti-nRNP/Sm 34 1; 2.9% 1+ 15 1, 6.7% borderline
anti-Sm 0; 0.0% 0; 0.0%
anti-SSA 1, 2.9% borderline 6; 40.0% | borderline to 3+ (3+)
anti-SSA and Ro52 0; 0.0% 6; 40.0% | borderline to 3+ (3+)
anti-Ro52 2; 5.9% 2+ 11; 73.3% | borderline to 3+ (3+)
anti-SSB 0; 0.0% 0; 0.0%
ARD anti-Scl70 1,09% |2+ 0; 0.0%
anti-Centromere B 0; 0.0% 0; 0.0%
anti-dsDNA 0; 0.0% 0; 0.0%
anti-Nucleosomes 1; 2.9% 2+ 0; 0.0%
anti-Histones 0; 0.0% 0; 0.0%
anti-Jo1 0; 0.0% 3; 20.0% | 3+
anti-RIB-P 0; 0.0% 2;183.3% | 1+
anti-nRNP/Sm 72 2;2.8% borderline to 1+ 6 0; 0.0%
anti-Sm 0; 0.0% 0; 0.0%
anti-SSA 3; 4.2% borderline to 2+ 0; 0.0%
anti-SSA and Ro52 0; 0.0% 0; 0.0%
anti-Ro52 2;2.8% borderline to 1+ 0; 0.0%
anti-SSB 0; 0.0% 0; 0.0%
Non-ARD anti-Scl70 1;1.4% borderline 0; 0.0%
anti-Centromere B 0; 0.0% 0; 0.0%
anti-dsDNA 0; 0.0% 1; 16.7% 1+
anti-Nucleosomes 0; 0.0% 0; 0.0%
anti-Histones 2;2.8% 1+ 0; 0.0%
anti-Jo1 2;2.8% borderline to 1+ 0; 0.0%
anti-RIB-P 0: 0.0% 0: 0.0%
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Table 5 Clinical diagnosis of patients suspected of autoimmune rheumatic diseases with negative ANA
nuclear pattern

Cases with specific antibody detected
>
2 3
Group Diseases g & 3:, 3 % E 2 § 5 &
I zZ | ° o @ 2 9 @ - T
c S I
=z
ARD SLE (**3 cases) 12; 1 2 4 1 - - - - 2
N =49 - ]

SLE+ dermatomyositis+ antisynthetase 1; - - - - - - - 1 -
syndrome**
SLE+ rheumatoid arthritis 1; - - - - - - - - -
SLE+ Behcet’s disease 1; - - - - - - - - _
Rheumatoid arthritis 5; 1% 1* - - - - - - -
Cutaneous vasculitis 4; - - - - - - - - -
Undifferentiated arthritis 3; - - - - - 1 - - -
Antisynthetase syndrome** 2; - - 2% - - - - 0% -
Dermatomyositis™ 1; - 1* 1 - - - - - _
Early systemic sclerosis (SSC) with Mixed 1; - 1* 1* - - - - - -
connective tissue disease (MCTD)*
Necrotizing autoimmune myositis** 1; - 1* 1* - - - - - -
Subacute cutaneous LE (SCLE)* 1; - - 1 - - - - - B
Undifferentiated connective tissue disease with 1; - 1* 1* - - - - - _
nonspecific interstitial pneumonia**
Interstitial lung disease (ILD) with fibrosis** 1; - - 1 - - - - - -
Polyarteritis nodusa (PAN) 2; - - - - - - - R -
Behcet’s disease 1; - - - - - - - - -
Polyarticular juvenile idiopathic arthritis 1; - - - - - - - - -
Autoinflammatory disease 1; - - 1 - - - - - _
Medium vessel vasculitis, unspecified 1; - - - - - - - - -
ANCA associated vasculitis 1; - - - - - - - - R
Microscopic polyangiitis 1; - - - - - - - - R
Neonatal Autoimmune Thrombocytopenia 1; - - - - - - - - -
Lupus nephritis class 5 (Glomerular disorders in 1; - - - - - - - - _
systemic connective tissue disorders)
Discoid lupus erythematosus (DLE) 1; - - - - - - - - -
Sclerodactyly with dilated cardiomyopathy 1; - - - - - - - - -
Idiopathic cavernous sinus syndrome 1; - - - - - - - - -
Autoimmune hemolytic anemia 1; - - - - - - - - -

ARD: autoimmune rheumatic disease, non-ARD: diseases other than ARD, (-): Negative

*specific antibodies are detected in the same case(s), **positive ANA cytoplasmic pattern



N2

8038 Arfuaiid Myl waznae

Table 5 Clinical diagnosis of patients suspected of autoimmune rheumatic diseases with negative ANA
nuclear pattern (Cont.)

Cases with specific antibody detected
>
1%
% 5 < £ 3
Group Diseases ES 2| <« S R Z S c - o
] N ) e} o ) <3 S o a
r | E|? ||| 8|2 |2 > &
c S T
=z
non-ARD | Nephrotic syndrome 10; - 1 1 - - - - R
N=78
Chronic kidney disease 5; - - - - - - 1* 1% R
Acute renal failure with tubular necrosis/ Acute 4; 1* 1* - 1 - - - - -
tubular necrosis
Renal artery thrombosis 1; - - - - - - - 1 -
Acute post-streptococcal glomerulonephritis 5; - - - - - - - - -
Rapid progressive glomerulonephritis 2; - - - - - - - - -
Inflammatory polyarthropathies 3; - - - - - - - - -
Inflammatory polyneuropathy 3; - - - - - - - - -
Pulmonary Tuberculosis 2; 1 - - - - - - - -
Multiple sclerosis 2; - - - - - - - - _
Erythema nodusum 2; - - - - - - - - -
Chronic urticaria 2; - - - - - - - - -
Interstitial pneumonia/Interstitial pulmonary 2; - - 1 - - - 1 - -
disease
Cavernous sinus thrombosis 1; - 1 - - - - - - -
Parotid gland tumor** 1; - - - - 1 - - - -
Others; Infectious diseases, neoplasm, 33; - - - - - - - R R
anaphylaxis, arthropathies, Rhabdomyolysis and
disease of; nervous system, circulatory system,
skin and subcutaneous tissue (**5 cases)

ARD: autoimmune rheumatic disease, non-ARD: diseases other than ARD, (-): Negative
*specific antibodies are detected in the same case(s), **positive ANA cytoplasmic pattern
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Table 6 Specific antibodies detected in autoimmune rheumatic disease patients with nagative

ANA nuclear pattern

ANA patterns other than nuclear
Specific antibodies by LIA Diagnosis Frequency
Cytoplasmic pattern Mitotic pattern
Homogeneous 4+ Negative anti-Ro52 (borderline) SLE 1 (No.33)
Fine speckle 2+ Negative anti-SSA (2+) SLE 1 (No.105)
anti-Ro52 (3+)
anti-RIB-P 1+
Negative Negative Anti-Scl70 (2+) SLE, CNS vasculitis, 1 (No.34)
antiphospholipid syndrome
Negative Negative Anti-Ro52 (2+) SLE, Autoimmune hepatitis 1 (No.65)
Fine speckle 1+ Negative Anti-dJo1 (3+) Dermatomyositis with anti- 1 (No.103)
synthetase syndrome, SLE
Fine speckle 3+ Negative anti-nRNP/Sm (Borderline) SLE with lupus nephritis 1 (No.104)
anti-SSA = 3+
anti-Ro52 = 3+
anti-RIB-P = 1+
Anti-golgi-apparatus (4+) | Negative Anti-SSA (3+) Early systemic sclerosis, MCTD 1 (No.48)
Anti-Ro52 (3+)
Coarse speckle 4+ Negative Anti-SSA 3+ Dermatomyositis 1 (No.127)
anti-Ro52 (borderline)
Coarse speckle 3+ Negative Anti-Ro52 (1+) Subacute cutaneous lupus 1 (No.126)
erythematosus (SCLE)
Negative Negative anti-nucleosomes (2+) Undifferentiated arthritis 1 (No.32)
Negative anti-Centrioles (3+) anti-Ro52 (2+) Autoinflammatory disease 1 (No.49)
Negative Negative anti-nRNP/Sm 1+ Rheumatoid arthritis 1 (No.102)
anti-SSA (borderline)
Coarse speckle 3+ Negative Anti-Ro52 (borderline) Antisynthetase syndrome 1 (No.47)
Anti-dJo1 (3+)
Fine speckle 2+ Negative Anti-Ro52 (3+) Antisynthetase syndrome 1 (No.125)
anti-Jo1 (34)
Homogeneous 4+ Negative Anti-SSA (borderline) Necrotizing autoimmune myositis 1 (No.62)
Anti-Ro52 (1+)
Homogeneous 3+ Negative anti-Ro52 (3+) Interstitial lung disease with fibrosis | 1 (No.40)
Homogeneous 2+ Negative anti-SSA = 1+ Undifferentiated connective tissue 1 (No.106)
anti-Ro52 = 3+ disease with nonspecific interstitial
pneumonia
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Tugihes ARD™ uafamnsanyldlulsasiinou
Y
nlidanufedesivlsn ARD Tasamezngu
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113419 systemic autoimmune disease @19
wufuc> 40

¥ 1
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wAFINsaATIINVLUAYBAT NS A AN
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Specific Ab
by LIA

Intensity borderline to 1+

Likely ARD

Fig. 1 Suggested flow for diagnosing cases of negative ANA

ANA by IFA with negative
nuclear pattern

Cytoplasmic
pattern

Likely Non-ARD
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a1l

e ANA 1iwafluaviaghifad
luihinded msAngdved cytoplasmic pattern 1192
AanuansalunsseAnnsosdNIsaIngo
weuAveATIMzadunTiufiazusniile ARD
1 non-ARD léFaauiunieli Tnewmanums
Andued cytoplasmic pattern MIATIVLOUALDA
Sumzazdisusnnguiithy ARD liFaiaudsiu
uarinliny cytoplasmic pattern 1130329
weuAvaAT Iz liIsuennguiis ARD
19 wildszduanuiduvesuaudveddnzsie

vonuuliinved ARD leThatasiany

Specific Ab
by LIA

h 4

Mostly ARD

nuclear patterns by IFA. ANA:

antinuclear antibody, ARD: autoimmune rheumatic disease, IFA: indirect immunofluorescence

assay, LIA: line immunoblot assay
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Evaluation of Hepatitis B and Hepatitis C Viral Load
Detection by Point of Care Test GeneXpert: A Pilot Study
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Abstract

The new Xpert HBV and HCV Viral load tests (used with GeneXpert) are in vitro
nucleic acid amplification tests for the quantitation of hepatitis B virus DNA and hepatitis
C virus RNA in human plasma or serum. This system was used as the point of care test based on
fully automated processing real-time PCR and used to diagnose and assess treatment response.
To evaluate performance of GeneXpert, COBAS system (U.S. FDA-approved) was used to
compare by using Pearson’s correlation coefficient: r, simple regression analysis: R? as well as
agreement measurement by Bland-Altman plot and analysis and intraclass correlation coefficient
(ICC). Forty EDTA plasma for HBV VL and 40 EDTA plasma for HCV VL were used in this
study. The results showed that Pearson’s correlation coefficient: r and regression: R’ of HBV
VL were 0.9916 and 0.9833 respectively while HCV VL were 0.9375 and 0.8774 respectively.
For agreement measurement by Bland-Altman plot, 27 from 30 samples (90.0%) were in bias
1+ 1.96 SD of HBV VL (0.5304 to -0.6209) and 30 from 31 samples (96.8%) were in * 1.96 SD
of HCV VL (0.7072 to -0.5669). Also 14 from 30 cases of the HBV VL and 18 from 31 cases
of the HCV VL by GeneXpert were lower than by COBAS. Moreover, the ICC of both HBV
(0.996) and HCV VL (0.967) were excellent. In conclusion, the HBV and HCV VL by GeneXpert

were comparable to COBAS system for diagnosis and patient management after treatment.

Keywords: Hepatitis B virus, Hepatitis C virus, Viral load, Detection
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GeneXpert uanusind 15 IU/mL ilonsa
#1010 COBAS $110u 8 #9819 uazasa
wuSinath3adusnay & 391 TU/mL Wensdm
&101n309 COBAS udnsrvlinuiiionsie
é’)ﬂm‘%aq GeneXpert 91UU 1 ¢9819 (Table
3,4)

4

NAMIIATIZHMITDANUANNFUWUS

L

sennamsaamsnahiadudaay U uas %



masziiunaisnmsasiambsaduemay 1 uaslisaduemay & drensedasaarsenn Point of Care Test;

GeneXpert: M3fny11i1704

Table 1 HBV VL detected by GeneXpert and COBAS (n = 40)
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IU/mL Log 10 IU/mL
No Mean Diff
GeneXpert COBAS GeneXpert COBAS
1 1,340.00 383.30 3.127104798 2.583538819 2.855321809 -0.543565979
2 22,500.00 27,701.90 4.352182518 4.442509557 4.397346038 0.090327039
3 6,090.00 4,900.70 3.784617293 3.690258118 3.737437705 -0.094359175
4 284.00 291.40 2.45331834 2.464489547 2.458903944 0.011171207
5 63,700,000.00 | 14,334,556.80 | 7.804139432 7.15638427 7.480261851 -0.647755162
6 2,350,000.00 | 13,559,263.00 | 6.371067862 7.132236085 6.751651973 0.761168222
7 133.00 147.00 2.123851641 2.167317335 2.145584488 0.043465694
8 18,700,000.00 | 22,579,658.90 7.271841607 7.353717377 7.312779492 0.08187577
9 58,200,000.00 | 69,454,896.70 | 7.764922985 7.84170287 7.803312927 0.076779885
10 134,000,000.00 | 100,000,000.00 | 8.127105000 8.00000000 8.063552000 -0.1271
ih 36,400,000.00 | 37,027,495.70 | 7.561101384 7.56852434 7.564812862 0.007422957
12 7,160,000.00 849,721.90 6.854913022 5.929276812 6.392094917 -0.925636211
13 12,600.00 17,682.10 4.100370545 4.245070746 4.172720645 0.144700201
14 608,000.00 459,004.40 5.783903579 5.661816849 5.722860214 -0.122086731
15 16,100,000.00 | 13,954,773.00 7.206825876 7144722776 7175774326 -0.0621031
16 883,000.00 1,019,045.90 5.945960704 6.008193746 5.977077225 0.062233042
17 17,300,000.00 | 14,931,515.30 | 7.238046103 7.174103884 7.206074993 -0.06394222
18 21,700,000.00 | 31,867,278.10 | 7.336459734 7.50334497 7.419902352 0.166885237
19 712.00 450.40 2.852479994 2.653598382 2.753039188 -0.198881612
20 334.00 155.80 2.523746467 2.192567453 2.358156960 -0.331179013
21 487.00 843.20 2.687528961 2.925930598 2.806729780 0.238401637
22 1,660.00 1,905.50 3.220108088 3.280008953 3.250058521 0.059900865
23 43.00 41.10 1.633468456 1.613841822 1.623655139 -0.019626634
24 37.00 55.40 1.568201724 1.743509765 1.655855744 0.175308041
25 29.00 42.30 1.462397998 1.626340367 1.544369183 0.163942369
26 1,560.00 1,283.70 3.193124598 3.108463541 3.1560794070 | -0.084661057
27 310.00 282.10 2.491361694 2.450403086 2.470882390 | -0.040958608
28 92,400.00 77,437.60 4.965671971 4.888951885 4.927311928 | -0.076720087
29 1,100.00 1,017.20 3.041392685 3.007406352 3.024399518 -0.033986334
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Table 1 HBV VL detected by GeneXpert and COBAS (n = 40) (Cont.)

Wnen sa30

90

IU/mL Log 10 IU/mL
No Mean Diff
GeneXpert COBAS GeneXpert COBAS
30 282.00 24110 2.450249108 2.38219721 2.416223159 -0.068051898
3l ND <20 ND <1.30108
32 ND <20 ND <1.30103
33 ND <20 ND <1.30103
34 ND <20 ND <1.30103
35 <10 <20 <1.00000 <1.30103
36 <10 <20 <1.00000 <1.30103
37 ND <20 ND <1.30103 SD = 0.29369308
38 ND <20 ND <1.30103 Av (Bias) = -0.0452345
39 ND <20 ND <1.30103 Bias +1.96 SD = 0.5304
40 2.11x10° >170,000,000 8.32428246 >8.23044 Bias -1.96 SD = -0.6209

Table 2 Quantitative results of GeneXpert HBV and COBAS HBYV viral load

GeneXpert COBAS HBV VL (IU/mL)
HBV VL Detected Detected Detected Total
(IU/mL) 5170 x10° | > 20 to < 1.7 x 108 | <20 | ot detected
Detected > 1.00 x 10° 0 0 0 0 0
Detected 1 30 0 0 31
> 10 to < 1.00 x 10°
Detected < 10 0 0 2 0 2
Not Detected 0 0 7 0 7
Total 1 30 9 0 40
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Table 3 HCV VL detected by GeneXpert and COBAS (n = 40)
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1U/mL log 10 IU/mL
No
GeneXpert COBAS GeneXpert COBAS Mean Diff

1 2,110,000 2,179,878 6.324282455 | 6.338432188 | 6.331357322 | 0.014149733

2 3,670,000 6,092,125 6.564666064 | 6.784768806 | 6.674717435 | 0.220102741

3 948,000 1,654,582 5.976808337 | 6.191613635 | 6.084210986 | 0.214805298

4 3,420,000 4,318,863 6.534026106 | 6.635369428 | 6.584697767 | 0.101343322

5 2,450,000 2,088,238 6.389166084 | 6.319779994 | 6.354473039 -0.06938609

6 12,300,000 25,530,834 7.089905111 7.407065002 | 7.248485057 0.31715989

7 1,570,000 951,439 6.195899652 | 5.978380949 | 6.087140301 | -0.217518703

8 4,580,000 1,074,605 6.660865478 | 6.031248857 | 6.346057167 | -0.629616621

9 925,000 1,586,548 5.966141733 | 6.200453216 | 6.083297474 | 0.234311483
10 116,000 380,302 5.064457989 | 5.580128609 | 5.322293299 0.51567062
ih 4,480,000 8,112,734 6.651278014 | 6.909167237 | 6.780222625 | 0.257889223
12 706,000 667,929 5.848804701 5.8247303 5.836767501 | -0.024074401
13 3,650,000 2,863,536 6.562292864 | 6.456902647 | 6.509597756 | -0.105390217
14 612,000 1,014,685 5.786751422 6.00633124 5.896541331 0.219579818
15 1,840,000 935,724 6.264817823 | 5.971147769 | 6.117982796 | -0.293670054
16 110 141 2.041392685 | 2.149219113 | 2.095305899 | 0.107826427
17 1,190,000 24,449,849 6.075546961 7.388276181 6.731911571 1.31272922
18 4,640,000 8,319,775 6.666517981 6.920111581 6.793314781 0.253593601
19 172,000 251,220 5.235528447 | 5.400054211 5.317791329 | 0.164525764
20 3,990,000 3,062,304 6.600972896 | 6.486048302 | 6.543510599 | -0.114924594
21 158,000 195,895 5.198657087 | 5.292023351 5.245340219 | 0.093366264
22 1,550,000 1,387,726.0 6.190331698 | 6.142303725 | 6.166317712 | -0.048027973
23 1,450,000 914,850 6.161368002 | 5.961349892 | 6.061358947 -0.20001811
24 10,800,000 16,069,340 7.033423755 7.20599804 7.119710898 | 0.172574284
25 2,410,000 1,421,704 6.382017043 | 6.152809185 | 6.267413114 | -0.229207857
26 942,000 1,073,743 5.974050903 | 6.030900346 | 6.002475624 | 0.056849443
27 2,130,000 1,316,550 6.328379603 | 6.119437357 | 6.223908480 | -0.208942246
28 6,900,000 7,335,869 6.838849091 6.865451567 | 6.852150329 | 0.026602477
29 2,170,000 1,473,314 6.336459734 | 6.168295316 | 6.252377525 | -0.168164418
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Table 3 HCV VL detected by GeneXpert and COBAS (n = 40) (Cont.)

Wnen sa30

90

1U/mL log 10 IU/mL
No
GeneXpert COBAS GeneXpert COBAS Mean Diff
30 4,460,000 8,517,856 6.649334859 6.930330294 6.789832576 0.280995435
31 566,000 471,090 5.752816431 5.673103885 5.712960158 | -0.079712546
32 ND <15 ND <1.176091
33 ND <15 ND <1.176091
34 ND <15 ND <1.176091
35 ND <15 ND <1.176091
36 ND <15 ND <1.176091
37 ND <15 ND <1.176091 | SD = 0.32501
38 ND <15 ND <1.176091 Av (Bias) = 0.07017
39 ND <15 ND <1.176091 | Bias +1.96 SD = 0.7072
40 ND 398.1 ND 2.5999922 Bias -1.96 SD = -0.5669
Table 4 Quantitative results of GeneXpert HCV viral load and Cobas HCV
GeneXpert COBAS HCV VL (IU/mL)
HCV Viral load Detected Detected Total
(IU/mL) 51.70 x 10°| 215 to <1.00 x 10° | Detected<13 | Not detected
Detected >1.00 x 10° 0 0 0 0 0
Detected 0 31 0 0 31
>10 to <1.00 x 10°
Detected <10 0 0 0 0 0
Not Detected 0 1 8 0 9
Total 0 32 8 0 40
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. . 2 A a o o &
regression analysis: R”) (WaQNANINANNTNNUD
VINAMINATBUVDINA 2 I35 @il (Table 1, 3
wae Fig. 1-2)

HBV VL : Pearson’s correlation coefficient: r = 0.9916

simple regression analysis: R = 0.9833

HCV VL : Pearson’s correlation coefficient: r = 0.9375

simple regression analysis: R® = 0.8774

agléh vie 2 FFHanudRusiumn

d' IS DY a £ o s g 1
L‘Lli’]Qﬁnﬂllﬂ?ﬁllﬂizﬂ‘l/lﬁﬁﬂﬁll‘wuﬁﬁgﬁlu"]ﬂ\?

0.81-1.00 muMswdannumaneadulszans
anduiusvaatuan

Regression plot and Correlation

=]

GeneXpert HBY Viral load (log10 IU/mL)

0 1 2 3 4

o i'.
ov?

L I

______ °
o
_____ -’
y= 0.998x + 0.0542
R*=0.9833
5 6 7 B 9

Cobas HBV Viral load (logl0 IU/mL)

Fig. 1 Analysis HBV VL between GeneXpert vs COBAS by Pearson’s correlation coefficient: r and

Regression analysis: R
- Pearson’s correlation coefficient: r
- Y =0.998X + 0.0542

= 0.9916
R? = 0.9833
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Regression plot and Correlation

[+4]

GeneXpert HCV Viral load {log10 1U/mL)

o 1 2 3

y=10.9597x + 0.3165
R*= 0.8774

a4 5 6 7

[+4]

Cobas HCV Viral load (log10 1U/mL)

Fig. 2 Analysis HCV VL between GeneXpert vs COBAS by correlation coefficient: r and Regression

analysis: R
- Pearson’s correlation coefficient: r = 0.9375
- Y =0.9597X + 0.3165 R2 = 0.8774

2. anuuanagvesdiina hiaauentay U
WAz & 91NtA394 GeneXpert f1ItA399 COBAS
laglsana Bland-Altman Plot and Analysis

nansasnamlsnahiadusnay O
WU 27 910 30 g (Gevaz 90) aglurie
WNaEiMsgaNiy bias + 1.96 SD (0.5304 f4
-0.6209) (Fig. 3) luvaziinamsasamiSina
Th¥adusniay % 30 910 31 dl0813 (Fewaz 96.8)
aglugINIiNMIBoNTY bias +1.96 SD (0.7072
i1 -0.5669) muaay (Fig. 4) TagiSinahia
fudnay 1 1InmMInsIadioAies GeneXpert
fidrtieuniiennnisnsiadioinies COBAS
$1Uu 14 §19613 MATanue 30 Fega
(Table 1) vaiFmah3adusniay  nams
AT9RI0LASEY GeneXpert fiMTioonanms
AsIEBLATes COBAS $1uau 18 §1eg1a91n
Waviua 31 ¢ (Table 3)

3. ANNdeANasdsTHIIMInsIvMmUSine
h¥adudnay 1 was & 91nia3e GeneXpert
f'f‘ul,ﬂ‘%;ﬂa COBAS laglsada Intraclass
correlation coefficient: ICC

WU A1 ICC U8IANNUANAIIVDY
anathiadusaay 1 waz & finrvldlaeia
2 1a%eq finAY 0.996 uaz 0.967 muddu
(Table 5) uansnaaNudonndednuluszduamn

(excellent)

a 4
Y130
= o 1 A' IS

NANANTANYINITD I NoY T N UNA
Femsaramhiadusaay 1 uazhiadudniay &
Au1A309aT29U521AN point of care testing:
GeneXpert (W3suisuiuasosnsindsziania
batch: COBAS Tagianzvianuduiusuazms
I 1 s
anaey Wisuisuanuuanaaveasinahia
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o
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Fig. 3

Fig. 4

i R

Mean HBV Viral load for GeneXpertand Cobas (logl0 IU/mL)

Comparison the difference of HBV VL between GeneXpert and COBAS by Bland-Altman
Plot and analysis. (3/30 = 10% outside the limits of agreement or 90% inside the limits
of agreement, Mean difference = -0.0452345, 95% limits of agreement (-0.6209, 0.5304)
Averages lie between 1.544 and 8.064)

Difference HBVHCVI load in GeneXpert and Cobas (log10

1U/mL)

Bland-Altman Plot

[ ]
+1.96SD
[ ]
[ ]
o ©°° S,
° ° - L Mean
@ ° e
0 1 2 3 4 5 8 W 7 8
(13
[ ]
1.96SD0

Mean HCV Viral load for GeneXpert and Cobas (log10 1U/mL)

Comparison the difference of HCV VL between GeneXpert and COBAS by Bland-Altman Plot
and analysis (1/31 = 3.23% outside the limits of agreement or 96.77% inside the limits of agree-

ment, Mean difference = 0.0701 95% limits of agreement (-0.5669, 0.7072) Averages lie between
2.095 and 7.248)
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fudaEy U vise ¥ wazdnzianudennded
sevhanamsnaaedlaoia 2 s wuhlums
Jianzvanuduiiusuazmslnnzinsanase
&rumsadna scatter diagram TagHamsnaaeUi
149113581989 (COBAS) agluuwiunu X uaz
HamINadeLR N e (GeneXpert) 84
Tuwnuau Y snduassdiunnaauaziiuind
Pearson’s correlation coefficient (r) uwag
coefficient of determination (R2) n Uﬁ"’ﬂﬂ Lo
M3gaNTUA r f8d > 0.975 waza R*>0.95"
Gt r uaz R veamsasravhiagusniay 1
#1693 GeneXpert uazia3ea COBAS fie 0.9916
iaz 0.9833 muaau (Fig. 1) agj‘lummvﬁsau%’u
16 uden r waz R? vaamsanamhiadusniay
F @ 0.9375 uaz 0.8774 muawy (Fig. 2)
wuh ‘hleglunaniiveasulavialy uafiszdy
o o o

ANudNRusNAaNNFRUSfuInAaumsuia

-
a a @

aNun e dulscansanduiusvestuan
Vo a & o o &

mdutszandanduiius (r) veamsasiamuSinm
M¥adudndy & iennnasineansula

v 4 1

(r = 0.975) @ntiey M49H 81AiloINNNANN
yannviagveseganulinaae lSadusaiay
¥ utley Ined1uveINgNAIRE 1IN IINA
asznedlunguveadsmabiadudneay 3

Finauga uaziiiesmnmaanaiatsinamedhia

=43

1Ne1 s

ean
22

[&

fusaay @ Wumsesam RNA 'hia s
szoznMlUMIMAgoy INDIMIVUEIRIDg19019
finadetSinah3aiinadoulag COBAS va3ting
Uiiammeuesn

lunmsuSesyiisuanuuan@i1gaved
wnahsadvusnay U warhSadusniay & me
d0@ Bland-Altman plot and analysis GT;QL‘I“Jumi
AANNUANATNE TEHIINANATOLUBIIT19D4
(COBAS) MiEWaNIY (GeneXpert) 11d514
AILULIUAY Y WazfaaY (mean) ATNLLD
wnu X Tngdiandnfiavesnnudennasd (limit of
agreement) N%ovaz 9572 (Fig. 3-4) 1AmM3
a5 difference plot WuN maasamifSuna
Tadudniay U ianudenndedtissnimMingig
miimnahiadudnay 4 Tasanuuanaaved
a2 35 a¢luga9 bias + 1.96 SD whifu 27 lu
30 719 (3pwaz 90) waz 30 lu 31 51v (3evas
96.8) mudAY

MmN NYiaNudenndedlagdna

Hulsans anduiiusanelusu (ICC) WuNn
1 ICC iy 0.996 waz 0.967 muddy dat
msasamismnahiadudney U waz F @
1A389 GeneXpert AUtATI COBAS HAM3IATIA
Tanudeandsaruluszduamnn (excellent)®
(Table 5)
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Table 5 Analysis of intraclass correlation coefficient for determining inter-rater reliability between pairs

of GeneXpert and COBAS instruments

Intraclass Correlation Coefficient (ICC)

Pair of Method

95% Confidence Interval

ICC
Lower Bound Upper Bound
GeneXpert HBV VL vs. COBAS HBV VL 0.996 0.991 0.998
GeneXpert HCV VL vs. COBAS HCV VL 0.967 0.932 0.984

35899529 HBV %38 HCV Viral load
N ¢ o Ao s A A o
wiaaaunnd TaeTliilingyszasdinesudums
] v
I NEMIAAMNNANITTAYT FINNINTIV
s 2L d‘d
seiuaNNuuse Tnedthoninamsasafsunm
v
DNA vadh¥adudnay 4 daud 2,000 TU/mL
Juld Wrinamineldsumsinvuazdeaims
A9 52 HUMITAYINHUUINIINTQUAZAEI
Wthehiadudnay U waz ¥ Geidludszmelne
T wer. 2558 (mamsasramySinahiady
dnuay I 10U 9 18 AwatiesniiAmdmgaves
19139184 (minimum linear range) Hu Un@
znulalunguithe inactive carrier FadiyfFanm
T¥asinn q visethazlunendannaiedamu
3 s Vasr s % o Y A
MsFnmenddlasumsineudr nlidSune
hiadinng) viedtheninanmsnmavsinm
Vv
RNA weahiadusniay & daud 5,000 TU/mL
1 v g Vo o
Juld WinaminezlasunmsinyauuulIna
o o Y o v o w PR ~X
maumslsensnlsabhiadusniay & aalunsaiil
#93a1NIAI9U T2 HUADUMTTAYIAIHUUINIG
msaua¥nfthehiadudnay & Gedalu
Ysznelng 3V wa. 25617 Taginaminide

¥
IS4

anti-HCV 1 siluin wasanpeinmsaaie

U AQS A s s ] - =3 v
ey Fao1aivse i hiaegluaeanld lu

X o - ¢ A A o ~ X v o
n3aill Aeansrangatliedudumsanire hiadu
dntay ¥ Iasmsnsamisana RNA vedhia
lunszuaiaan@2935 real-time PCR (polymerase

. . 2 & ax QA
chain reaction) Fafluidmnasgpiuaina un
ganTUveIRIAMInInIelan (WHO) Nifanu
1 wazanudumzgs ansaananyhiady
dntavlausiludSinantiessnn daiu Jawun
IS5) 1 q/ 1 4‘ ] B v
ungudedramasnenasivinulsnalhya

U s % | I~
winwamsafansealrinailuuInfau
ASUMTIATITIANNIANZANVDI
M3ATEIANTIUTZIAN point of care testing;
GeneXpert F901UM350509 CE: IVD lumslv
a s s s IS5) £
yimsasyamifSunahiadudonay U wazhsa
fudnEy & Nlsanennamndy lngnNasanan
a ad ar Y3 v =

walszdsmsanamfSinahiasudnay U
warh¥adudnEy & SaunumsSeumenluss
AudnyazlIzneuau g Wyl Aanuminza
fasnglu Table 6
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Wine syagay
Table 6 Comparative characterization of HBV and HCV VL by GeneXpert and COBAS
HBV VL HCV VL
GeneXpert COBAS GeneXpert COBAS
1. Principle Fully automated Fully automated Fully automated Fully automated
Realtime-PCR Realtime-PCR Realtime-PCR Realtime-PCR
2. Type of Instrument POCT Semi-batch POCT Semi-batch
3. Registration status CE-IVD US-IVD CE-IVD US-IVD
4. Throughput 1to4 1to72 1to4 1to72
5. Limit of Quantitation 10 20 10 15
6. Turnaround time 60 minutes 240 minutes 105 minutes 240 minutes
7. Price/Test 1,050 baht 1,200 baht 1,050 baht 1,350 baht
(Out lab 1,800 baht) (Out lab 2,300 baht)
8. Linear range 10-10% IU/mL 20-1.7x10° IU/mL | 10-10° IU/mL 15-10% 1U/mL
9. Sample processing 600-1,000 pL 650 pL 1,000 pL 1,000 pL
volume
10. Sample type EDTA Plasma or EDTA Plasma or EDTA Plasma, serum | EDTA Plasma, serum
serum serum
11. Genotype detection | Genotype A-H Genotype A-H HCV genotypes 1-6 | HCV genotype 1-7

as

Q

ada =) Y s v =
IsmsasamdsunahSadusniay U

@ o o N v A .
wazhiadudniay & Arewnsesasialszian point
of care test; GeneXpert Hudsnazain 5ai57
anzauAumM s liusnsasIienziua

L2 =
Hihevaslsaneninamndu

a Aa
naanssulszma
Hideveveunm 1saweivianindu

HUTMsuazAnNITNMINNTaNNUdaasums

a o

398 Tsangnamndunlimsaivayunuive

v ¥
o A

3
Tuaiail neanulanuazneaialsanlviniiu

4 ¥ ‘!‘ ¥ o 'd' '
DULATIZVMIIFLATOI GeneXpert LRIHUINNQU

q

nudadiumside $mihinulafinineiiisoe
atiuayumstazideauazdinslariesjiams
meuen hmihinugadineiisiiudsdinns
wazllszenuany waznwea Tuda @ mihi
vitmluledihe dmdumuusnhdudulszlond

A = X
aggalumsaneaial
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Evaluation of the Efficacy of Detecting Human
Papillomavirus 14 High Risk Types Genetic Material
by Real Time PCR with Cytological Abnormalities

and Colposcopy
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Abstract

HPV DNA test has been used to screen for cervical cancer in Thai women to increase
the detection opportunity of new cervical cancer. The information regarding the test efficacy in
the 3™ health zone women is still unclear. This research aimed to study the efficacy of HPV
genotypic test on detecting the cytological abnormalities. During the 2021 fiscal year, Thai
women aged 30-60 years in Phichit, Uthai Thani, Chainat and Kamphaeng Phet provinces, who
underwent cervical cancer screening according to the primary HPV test guidelines, were
recruited. HPV non 16/18 were also screened for cytological abnormalities by liquid-based
cytology (LBC) method. Cytological abnormalities were found at 20.07%. The top five findings
were HPV 52, multiple HPV non 16/18, HPV 58, HPV 66 and HPV 51 at 5.18%, 3.97%, 2.42%,
1.84% and 1.38%, respectively. The confirmation by colposcopy indicated the positive predictive
values (PPV) of HPV 16, HPV 18 and non 16/18 at 48.28%, 61.54% and 55.88%, respectively.
HPV 45, HPV 68 and HPV 18 had higher rates of adenocarcinoma at 100%, 33.33% and 6.90%,
respectively. The incidence rate of HPV 51-associated squamous cell carcinoma (SCC) was
11.11%. Therefore, the efficacy of this process is acceptable for cervical cancer screening.
Furthermore, an increased follow-up of patients with abnormalities for comprehensive

confirmation, would increase the likelihood of a new cervical cancer detection.

Keywords: Cervical cancer, HPV DNA test, Colposcopy, Liquid-based cytology
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Human Papillomavirus 14 High Risk Types PURE]
Real Time PCR :2ufumsasiaanuialnamatsaainen
wag Colposcopy
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Syan myside | digns adeads’ uar euna yyas
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M1 HPV DNA test snldasiadanseslsausGauhnuagnlundidlng tesiinloma
lumsasanulsanzSahnuagnaelvi egalsionudilisinsdnmnilszdninaveizmsnsie
o ' = Ay Ak Ao ¢ A = a a
asnanluvagumni 3 msdendaiinglszasdmefinyilsz@nsnavesmsasiamans
Wugn331 HPV genotype fuanuidadndmasading lunqundalneriseny 30-60 I fivin
U o 3 tg d’u v Aaa £y S v 3
Sumsasedansedlsanzsauhnuagnlunundmiandns aiesi Fenn wazmunawmss lag
Isveyatlwiszanm 2564 wazuuIMIMsasI9 primary HPV test 1ag HPV non 16/18 Niavixne
wazasrvnansasnnuAnlnfAmatsadine lasds liquid-based cytology (LBC) 533@8 Hams
AnmnnuanuiindndmasadinenSesas 20.07 lag 5 ouavwsniwyda HPV 52, multiple HPV
non 16/18, HPV 58, HPV 66 waz HPV 51 fi3esaz 5.18, 3.97, 2.42, 1.84 uaz 1.38 mua@y
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M3ATIIMILBASING
ﬁaashawaﬁﬂmmqﬂﬁmm HPV DNA
test wdmui¥e HPV maﬁuﬁfﬁ'uq iy
aneiiug 16 v3o 18 (HPV non 16/18) 11d0813
fimdedansivanuiindaamaradinendads
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Inenlugiluvuvea The 2014 Bethesda System®

(Table 1)

N135A333 Colposcopy

(39A579 HPV DNA test WAIWUL¥D
HPV eheviug 16, 18 videnuanesiugou 4 n'hily
g 16 v3e 18 (HPV non 16/18) ud1n39
LBC Winavinganuanunalnfveasad azi
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M3nTIAEAAreAIIMIdeIndeInsIathnuagn
wazyosnasalagunndinsdudiuanurnlnduay

Uszitiuseslsaninaau

Table 1 Reporting cytology results by The 2014 Bethesda System(z)

Characteristic

classification

Abnormal Squamous cells

1. Atypical squamous cells (ASC)
- Atypical squamous cells of undetermined significance (ASC-US)

- Atypical squamous cells cannot exclude HSIL (ASC-H)

2. Low-grade squamous intraepithelial lesion (LSIL) such as

HPV infection and Mild dysplasia or CIN1

3. High-grade squamous intraepithelial lesion (HSIL) such as
Moderate dysplasia, Severe dysplasia and Carcinoma in situ

(CIS) or CIN2 and CIN3

4. Squamous cell carcinoma (SCC)

Abnormal Glandular cells

(AGC NOS)

1. Atypical glandular cells (AGC)

Endocervical cells or Endometrial cells or not otherwise specified

cells

2. Atypical glandular cells, favor neoplasia (AGC FN)

Atypical endocervical cells or not otherwise specified Glandular

3. Adenocarcinoma in situ (AIS) for Endocervix

4. Adenocarcinoma for Endocervical, Endometrial or Not

otherwise specified
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a YV
M3danenveya
mMadaszideyalszneudis (1)
Fnzdanugnlumsnge HPV (2) 3taash

FanmsananuanuAalndmasading e

My Wity uazaoe

] 4
35 LBC lodase HPV non 16/18 waz (3)
Janzlemamsaanuanuialndvedwad
< a Y ad
uzisathnuegnszez3uusn A5 colposcopy

fiumsfaye HPV udazaeug

Table 2 The prevalence of HPV infection. (N = 28,870)

Characteristic

Number of HPV infection (%)

HPV Positive type 16 248 (0.86)
Multiple HPV 16 94 (0.33)
HPV Positive type 18 102 (0.35)
Multiple HPV 18 37 (0.13)
HPV Positive type non 16/18 1,739 (6.02)

Table 3 Cytological test of HPV non 16/18 — positive samples by LBC method

LBC Bethesda (N = 1,739)
HPV Analysis Atypical Atypical Total
NILM glandular  squamous  LSIL HSIL SCC (Abnormal%, Normal%)
cells (AGC) cells (ASC)
Multiple 187 3 44 20 2 0 256 (3.97, 10.75)
HPV non 16/18
HPV 31 47 0 10 1 3 0 61 (0.81, 2.70)
HPV 33 35 0 6 2 5 1 49 (0.81, 2.01)
HPV 35 10 0 0 1 0 1 12 (0.12, 0.58)
HPV 39 130 0 8 2 3 0 143 (0.75, 7.48)
HPV 45 32 2 1 0 1 0 36 (0.23, 1.84)
HPV 51 98 0 10 8 6 0 122 (1.38, 5.64)
HPV 52 299 3 55 9 22 1 389 (5.18, 17.19)
HPV 56 71 0 9 9 1 0 90 (1.09, 4.08)
HPV 58 140 2 26 4 10 0 182 (2.42, 8.05)
HPV 59 54 1 6 1 0 0 62 (0.46, 3.11)
HPV 66 124 0 17 15 0 0 156 (1.84, 7.13)
HPV 68 163 2 12 3 1 0 181 (1.04, 9.37)
Total 1,390 13 204 75 54 3 1,739 (20.07, 79.93)
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Table 4 Colposcopy examination of HPV-positive women

Colposcopy Bethesda analyte (N = 257) Total
HPV Type LSI/ HSI/ HSIL/ Adeno (Abnormal%, P
NILM  ASC-US (%)
CIN1T CIN2 CIN3 carcinoma Normal%)

Multiple 10 0 5 3 3 0 21 (4.28, 3.89) 52.38
HPV non 16/18
Multiple HPV 16 15 2 8 2 4 0 31 (6.23, 5.84) 51.61
Multiple HPV 18 4 0 3 1 2 0 10 (2.33, 1.56) 60.00
HPV 16 45 0 25 5 10 0 85 (15.56, 17.51) 47.06
HPV 18 11 0 11 4 1 2 29 (7.00, 4.28) 62.07
HPV 31 2 0 2 1 1 0 6 (1.56, 0.78) 66.67
HPV 33 0 0 1 1 0 0 2 (0.78, 0.00) 100.00
HPV 35 0 0 0 0 1 0 1(0.39, 0.00) 100.00
HPV 39 4 0 0 3 0 0 7 (1.17, 1.56) 42.86
HPV 45 0 0 0 0 0 1 1(0.39, 0.00) 100.00
HPV 51 4 0 1 2 1 0 9 (1.95, 1.56) 55.56
HPV 52 14 0 6 2 7 0 29 (5.84, 5.45) 51.72
HPV 56 2 0 1 0 1 0 4(0.78, 0.78) 50.00
HPV 58 3 0 2 3 2 0 10 (2.72, 1.17) 70.00
HPV 66 5 0 4 0 0 0 9 (1.56, 1.95) 44.44
HPV 68 1 0 1 0 0 1 3(0.78, 0.39) 66.67
Total 120 2 70 27 33 4 257 (53.31, 46.69) 53.31
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Han1sAIINRANIeINzI3IInuAgn
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Haviu 28,870 11¥ NAnuRTviafiaas qﬁamﬁ
Foum wazmunanys wuhgegiuuIms
finsrawy HPV 1 45.56 +7.96 T Tagas1a
WumsAare HPV amﬁuﬁﬁémqa 2,220 119
AnlluZesas 7.69 (Table 2) ﬂt.juﬁ'mmwu HPV
non 16/18 531 1,739 71g lddansiamawsad
IaIs LBC nane laglvinaay e lainy
adnnlnd (negative for intraepithelial lesion
or malignancy, NILM) %&‘Viuﬂ 1,390 119 uwaz
wudhetaildrain Asiinnuinlndmasad
341 349 19 A1 PPV finsanuanuiianama
adinelaesnildis LBC fhiashads whdy
Sevaz 20.07 mﬂﬁuﬁﬁwummﬁﬂﬂﬂﬁqaq@
5 duduusn 1w HPV 52, Multiple HPV non
16/18, HPV 58, HPV 66 waz HPV 51 ﬁ%’aaa:
5.18, 3.97, 2.42, 1.84 waz 1.38 MuaAU
(Table 3) UAZATIINUANNAAUNANANNTULIY
°luﬂ1i|,ﬁﬂm|§qﬂ1ﬂmqﬂéfqLL@iﬁ:ﬁu HSIL/CIN2
§4SCC Taw 3 Suduusaiiinnuiinlng Ae HPV
52, HPV 58 uazduay 3 nuanunadnawiiny
0 HPV 51 waz HPV 33 n¥ewa 1.32, 0.58
waz 0.35 MUAAY MINTIAANTBIAIY HPV
genotype waz LBC vhlvinnudannuguusaly
msiialsalundazneldd @saannsng
FuFuEIE38 colposcopy Taelsisnilu uennntiu
fenansansvnamuuaznumnasulasa q
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Guan P. uazAgiz NAN1IANGUATINAANTEA
Tsanz5athnuagnlagly HPV screening wuh
Tuplimata@enumsanye HPV 16, HPV 18
waz HPV 45 lulsznnsdivluainasianuanu
Aalnd waztleYszliuanuguusifauaszes
HSIL/CIN3 wuie HPV 18 uaz 45 ianeviug
A : <
nianuguusalumsnelsauziiathnuagnga
(invasive cervical cancers (ICCS)(S) LaraINng
finy1ves Tjalma wazame 1wl w.e. 2555 18
== 1 k%4 o < %
Anlunduianafianselsanziahnuagndie
HPV DNA test Wuixa HPV 16, HPV 18 uaz
HPV 45 iszinabesaz 75 dlemalumaniie
WU squamous cell carcinoma waz3osas 94 Wu
(flu adenocarcinoma Tagiilu HPV 18 waz HPV

@ yazmsAnmil

45 Wiouaz 44 uaz 14 amuddy
uansennmsaneludszmalneves Aromseree
wazamz il we. 2557 fidawimsaae
nnfretharuiiiasesTsnvesaniiil HSIL wy
HPV16, HPV18, HPV 52 uaz HPV 58 Jh 4
MeWuiidiiy udgiAnmaaiorsazuandeilyl
Tuudazaiiann Taewumsdnize HPV aeiug
HPV 16, HPV 18 uaz HPV 58 i3euaz 40, 100

uaz 20 auddy lunduiinnamasadinely
széiu HSIL'? mnwimamsasiadianses HPV
DNA test vo3tszindlng 1iionsrawy HPV 16
n3e HPV 18 d@1x150daasi28udualels
colposcopy & mﬂmaﬁ]wnmiamiaﬂ@:u HPV
non 16/18 #aadiiumsnsia LBC tilensdn
anuinlnAvessadaudszoGuusnuazma
‘W‘Uﬂ”ﬂllﬁﬂﬂﬂa"uadL%ﬂéu:t%ﬁﬂ1ﬂuﬂ§1ﬂ§dLL@i
5292 ASC-US 3901379 colposcopy Lﬁ'amﬁﬁuﬁu
NANIIATID mnmﬁﬁnmwuimﬁjuﬁmnwumm
Aaln@ msiany HPV 16 wise HPV 18 15y
MIATINBUTUNEZ0sas 32.22 waznuwams
asrvduduiilomanuanuinlnddaudszos
ASC-US %984 HPV 16 ¥iso HPV 18 wus1 PPV
fiYovnz 48.28 uaz 61.54 muddy daungu
HPV non 16/18 wush PPV uhiuiosas 55.88
evszifiunisdnfiunsdrofiadeadzns
A20dda chi square test WUNMIALLUMIAIY
ummq%qaaﬂajLmﬂ@hqﬁuaiinﬁﬁﬂﬁwﬁﬂumn
4ad 7 p-value 1M1y 0.502 UdAINMIANUUNS
MAULUINIAINENT danaliimInsIvgudude
colposcopy illszansnauazifinlomalums
ananulsauzBahnuagnaell L

=

aylwamsanmn

mmsnﬁmﬂiaﬂiﬂmL?dﬂmmqﬂ@nn
(WUINN primary HPV test mlvinsueszay
ANuuuseihesudazneuazilonansig

< 3 1 Q' % ad
nulsanziiathnuagndsudszezGuusnaieds
colposcopy iU MINN1TATIVAANTBINAS
o a % ad a
UM IAIYI5 HPV genotype xd1iNsnanau
M3AalsAdILATzezSuLINNIMITAALYe HPV
wuuifauu (persistence) wasziszidiuainu

AalnAmMasadIngl MeIs LBC tafnaums
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AnlsnldaghanetiipatazanmnsIvtudumeds
1o I a EZRl 4'
colposcopy laglidnily msfamugihonase
NUANNAAUAALAZIIITUAITATITUTUDEI4
AsauAgNININNTY danalrialemalumsnse
[ My o~ X
wulsanzizathnuagnaelvd ldmiaay wazms
Usziin HPV genotype AUAIINIUUIIVOINT

a < S o a‘g
LﬂﬂIﬁﬂNSﬁQﬂTﬂNﬂQﬂﬂZNﬂJWN%ﬂLﬂuUWNmu

a S
fAnanssulsema
a o Y g | 1 4!
NuIdeatutudiunidavedlasanis
anvfansedlsanz3athauagn @835 HPV
DNA test vasgudinsiendaaimsunndn 3

¥
Ao A o

¢ < Yy o A o
UATAITIA NIt Sadladed tisannla
%ummﬂgtmafinmmnvhué’ié’mmﬂﬁquﬁ

Y Y
1

N ¢ P ¢ g v o o
InNANIATMIUNNGN 3 UATANIIA Nz
Yinyaasasudivdsudludeunniesiag
szrhamsadiumsmsanuetlaldednsd ide
aszninfaanudsleasanazanuiumyeainu
waznuveunszAauiuegiags veveunadeya
NnlsaneIIaniIas giiesil Feum uaz
v
munanss Huediegs Muvisveveunmnmy
Yy v A ga P ¢ s
WnAgUIIneManIMIunndn 3 uasanTsn
I . sq v oA A
(Wuedraganlvianusiudiesisinaenaea
° a o ¥V a w % Z < 1
msdiunny arhlramddeativiidiGagdaly
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Development of In-House HCG, Protein, and Glucose in
Urine Control Material for Quality Assessment in

Primary Care Units in the Saraburi Hospital Network

Kriangkrai Klaprajan]*, Pongchai Khamprom1 and Jakkapong Kluebsoongnoen2

lDepartment of Medical Technology, Saraburi Hospital, Saraburi Province, Thailand
“Institute of Biochemistry and Biophysics, Polish Academy of Sciences, Warsaw, Poland

Abstract

The urine pregnancy, protein and glucose strip tests are commonly used as point-of-care
testing (POCT) which are convenient and rapid for medical laboratory diagnosis. However, the
assessment of accuracy and precision in tests along with the patient’s safety is needed. This study
aimed at preparation of the In-House control materials for urine human chorionic gonadotropin
(hCG) and protein-glucose strip tests, and subsequent usage for the proficiency testing among
primary care hospitals network in Saraburi province. The pooled urine sample from excess
specimen in routine laboratory was prepared and levels of hCG, protein and glucose were
adjusted. The prepared urine sample was preserved at 4°C by the addition of boric acid to the
final concentration 10 g/L which effectively retained stability of hCG and protein for at least
15 days, and glucose within 9 days. Moreover, mixing of 10 g boric acid and 10 mL anticoagu-
lant citrate dextrose (ACD) in 1 liter of urine could maintain hCG, protein, and glucose levels
by at least 15 days. This In-House control urine was further shown acceptable qualities by
evaluations of homogeneity and stability testing and could be kept at 4°C for at least 15 days.
Then, two-level standard urine samples were subjected to 2 rounds of proficiency testing in urine
hCG, protein, and glucose strip tests among 126 Saraburi province’s primary care hospitals
network. The interlaboratory comparison for all tests was satisfactory. In summary, the prepared
In-House control urine is suitable to use in proficiency testing program and the procedure will

likely reduce the cost of quality management.

Keywords: In-House control urine, Proficiency test, Protein-glucose strip test, Urine pregnancy test
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lumsiszdiuganmmaenaaovvesnieusnmlgugiluniovislsnweniaassys

unin

mInadeuieMIHde o yanhms
fnenauaiihe (point-of-care testing, POCT)
< 4 a wva d‘ 1 Y A k4
Wumsnadeumavieadfiiamsnedlnaniedng
Lﬁmr?jﬂw (near patient testing or bedside
testing) M3t POCT ml¥mamsunndiilosann
fanudzain 520137 anszezallumisenay
(turnaround time) waztinysza@nsmnlums
$nn"? POCT Fagminnldnnluamunenna
dgunil Tagwmmnzlsangnadadiugumnsdiua

4 v A
(In.da.) Lwaﬂﬁ@LLaF}I”‘IJ’JEJVlGlE)\‘Iﬂ”ISNaﬂ”IiG]’i’JﬁJ
k% a va < G} s
nMarieslfianmslagiiivieannnuLedaves
Athelulsanenandn Tag POCT ilonls laun
d‘ z k% k%
t3eInngladlaleiin msnsendndy
VBILAA LAUNATOUNIAIATIA UazUaUNATOY
Tsauuazngladluifaand: faudimnadeu
fananIzdraIn 11013 uamMsmienanasgIu
anugAded Taglamzmsdfidnunaspuana
wIMIManagey o nauarthe ISO 22870:
1 Vv

2006 FUTUTAIMNIINAIUADIANT TTUVLTMS

] %4
Jamsatnsesile euazuaunadoy MIvams
MunatiauazmsineusuynaIng dainnu
FudumundnnugIuveInITANAITEIAIN
Yasadefuslna™ ¥

nszvumImuanaumwiuiledidey
lumsaivpuuazilesdumsiinanuianain
d' a 2!{ 4 dl A a 4 ¥
fornavulumsldiniesliodasizviniavion
UAams Fasnansousnléiilu msauauaammn
mulu (internal quality control) tenAgaUANN
wdudlumsiensidedensiaseniaiuvieamu
= o A wa v %
amaviealfuanmslanaunuguninlivay
msdszifiuganmnainesdnimenen (external
quality assessment) w%amimﬁaumméﬁmng

MIATIVINATIEN (proficiency testing, PT) Ao

msdszfiuanuansavesriesfiamsinnet
TnemslSouineunasznitanesdfianisen
Aeliuuny (PT provider) NnBIANIMEUBNT
e Sefesfimamamsunndans
YAiAmuszvuAMAINULAZHIATFIUNIIYBY
Ugamsmumsunnduazarsrsage™ © Tag
wmzmamuauaumnmsld POCT fiiToma
(RAANNRANAIAZILATEINANTENUADAIIN
Yasadvveaduilnalade
nw‘l%mmaaunw%aﬂﬁﬁtﬁa@maﬁ’ﬂ
52fugesluu human chorionic gonadotropin
(hCG) Gluﬂ’l‘mi]ﬁ]ﬂ’l‘i%dﬂiiﬁuﬁzﬂLmﬂtljd(%dﬂiiﬁ
pdraifluszuy wazmslfuavaaldsauuas
nglaaluifaanzifiensafamuannizinmu
walsnla Wunildunsiandniiinsly POCT
TuealfiAmsves sw.an. uenmniinaudil w.g.
2556 niznsedssagifulanamsinziden
mmﬁmmﬂmaﬁaé’wmmaﬁmmmmqm 4
maviesfiamsnasluasenedminaszyila
fimsdneusnliifudmihi sw.an. uazerandiins
NGV (BEN.) UAMINATOUANNTINNYMS
A319LAT1eAeIe POCT defiagadratiia”
wenMNiMsdIY W.an. Tuadaniadszys
1msls POCT Wgugmtwié“mﬂwmmiamuLLﬂ'
qﬂmﬂﬂﬂsme:mﬂ%sgﬂmaaumiéy’qﬂiiﬁua:
uavanllsauuazngladuifaans Tuiadana
MIAIVANAUNINATNHIATFIY %aﬁmsmuau
Qmﬂiwﬁi%ﬂﬂﬁﬂﬂLLﬁ:TﬂiLLﬂiNﬂﬁ’ﬂ@]ﬁ’t‘mﬂ’ﬂN
Frungdalinmasuinaung Iuhlivane sw.da.
ﬂnﬂmimmuﬂmmwmummgmﬁﬁmuﬂ ms
Fondail agUszasdlumaiannmaindoums
muanpuMulSieInuranmved ISO GUIDE
80: 2014, Guidance for the in-house preparation
of quality control materials (QCMS)(g) Tnoms
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% a Aad I a k% 4‘ =
nadevl¥nsavesnnuanudunstissilonay
o 44' d‘a % 1 aa 2 %
Auasaliou s nleuly wu nInerEAndudU
Sovaz 50, diazolidinyl urea, nsalalaspasin
2 2 I'4 a k% 2 I'4
Wadw 6 Twans, asaluasndudy 6 Tuans,

© 105y

TyReumivetun, nuea uaz ngdu
M3aAlUIUATHMIAIVANAMAINTEN TN
ﬂﬁﬁﬁmﬁﬁ"l@\’%’ummgmmﬂﬁadﬂﬁﬁﬁﬂmmﬁﬂ
maunng Tsanennadszys wasvbelgugi mu
nanmMIvoIMINAdoUaNIIaUz VDI IAMS
ISO/IEC 17043 (conformity assessment-
general requirements for proficiency testing)(“)
Fadlumshauhufussrhasinouaziaieds
TuBsanenuindniummsaguuaziiofums
NIuHUaIlYsunTuMIAILANAMMINNIITBY
fiiamslusinae
TaquazIzms

msAnEATailldsumsusesnnnas
n331M3938533uM I3 Telunyudlsaneiuna
GERTE (avlu3usesii EC040/2564)
1. MIATINUAZNAFEVEANISNENEMNABES
faane

héeeaifaans (pooled urine sample)
wdaiuaesngu Tnenduusniiuifaaizen
orchaiiamdasaudergiansad 12 daviialy
iy lnghianazneutfaanns wazdiudsina
gasluu hCG M35 NanziiBalSinalaely
1dnmM3 electrochemiluminescence (ECLIA) W
umanudndulszing 450 mIU/mL wazngy
fgeadlusneghaifaaizanamadinsndeili
Fanssd asreiaszdunaziusinallsauuas
nglad MeIsinzidafsinalagliisanaia
ﬂf]ﬁ%iﬂ@hﬂ standard colorimeter (protein;

Biuret, glucose; Hexokinase) WWHMANNINYU

inFealns ndlsesuns wasaae

voallsAurszanal 11 mg/dL uazngladyszan
300 mg/dL muaay nAtuwiedegaiaaas
Wu 2 nqu Taenduusni@uarsinmndnmnnsa
vesn lufsina 10 afudeifaenis 1 das ua
Aduil 2 dumsinmanmnsaueinluifiina

©-10) 4991115 antico-

10 nfudeifdans 1 ans
agulant citrate dextrose (ACD) TulSina 10

Naddansdeifaaniz 1 Gas wlsfedlans 2 agu
< A

ufgamgil 4 esrnwalded asraialsinm
goiluu hCG, WsAuuaznglaanniu Juaz 1 seu
asfuiindoyaiiogananadvsveaifaanznadey
Mung = 2SD rule of Levey-Jennings chart
Wuna 15 Ju
HJaamznageugniiuszdvanududuy
v99803Tun hCG W¥Fdszifiunaunageuns
%amsﬁt%aqmmwﬁiﬁwamaauLﬂu 3 szdu
laun negative (hCG = 0 mIU/mL), weakly
positive (hCG = 1-300 mIU/mL) was positive
(hCG > 300 mIU/mL) wazdSuszdvuiSune
Wshuuaznglag muganedevulsauuaznglae
luifaamziFagamwitlinamsmadouiiiu 5 sz
18un negative (Tdsauanududu < 10 mg/dL
wazngladAdudy < 50 mg/dL), positive
trace (TUsAuanudaudusznig 11-14 mg/dL
wazngladanudutuszndng 50-99 mg/dL),
positive 1+ (TsAuanuidinduszning 15-29 mg/dL
uaznglaaANMUNIUIZNIN 100-249 mg/dL),
positive 2+ (Tdsauanuidudusznig 30-99
mg/dL uaznglaganudadusznizg 250-499
mg/dL), positive 3+ (Tsauanududusznig
100-299 mg/dL uazngladanududuszning
500-999 mg/dL) waz positive 4+ (TsAuanu
Wadu > 1,000 mg/dL wazngladanadudu
> 1,000 mg/dL) Tagalunaiduuanadesialfana
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lumsiszdiuganmmaenaaovvesnieusnmlgugiluniovislsnweniaassys

miinldaenadeafumisluudasssdudmsums
analagdfiansidnanndmivganadeu
g93luu hCG LLﬁ:?%’?Lﬂi1:ﬁLLuuﬁaqmn1w
dimsuyanadeulysAuuaznglad e?ai:q'l”flu

o o_adq ¥
Muuziislsvesuaunadou

do X
2. MUANAMMNANANTY
I ;!, = Y]

2.1 msnagauanuiluiioneinu

3gndIeg1tfaanzAILANAMAIND
fanniuluudazszdumnaaey (AMANNENIU
fMuazge) Megdaaz 300 Nadans luudarsou
Tudintnesvina 500 Hadans HaudlvegatlaaIy

v XA A o VA g | \
Widuewmeidutazudenedniu 3 @ du
az 100 Naaans ludnnes vinae 250 Hadans
NndulIuaazavadluriaeanaase nadlaiu
YA 2 Hadaas INNEU 150 vieen lagly
fehanasenlagdunsauesnamTuMInadoy
M3n398e5lnu hCG, Tshuuaznglad (ngus
k% % v‘: Y o ] d‘ Gl a

ANNINTUA) warl¥dreganaisnlag@nnsa
183n3INAY ACD dvfumsnsagesuy hCG,
TWsauuaznglad (nguaanudndugs) nntiy
duifaaniziaisanduifaanzaivguamnin

q q
]
=

. X D e v o :
ARANIUNT 2 AguIzAuANMdNTY nguaz
9 fheeh (nquedssaz 3 ded1v) Tnedradanaei
NATPIUMNWANMS ISO Guide 80: 2014® (e
as19v51nagesluu hCG TsAuuazngladly
ﬂﬁmnﬂmmimaaué’aﬂ?‘%"?mﬂ:ﬁt%qﬂmmw

y \ ¥
wazmsisuaunadevifaane ad1eaz 2 9

Y o 1 4' Y a I z = u
warthenlaansziuanuduiis@ediuues
fhagrattaane Tasmadanzvanuuilsdsu
(analysis of variance: ANOVA) [enadeay
ANHUUANAIIALRAYUDIAIDE19521 N4 between-
bottle waz within-bottle MUHaNMIUDI ISO
Guide 35''%

=
2.2 MsnadauANNLanYS
quilfdanzneieudufaaizaivau
A o X 2 o ' v v
AMMNARBINTUNT 2 FTAVAGUANNVNYY
Aguar 1 e 1n 150 ngudesluudarsoy
'dl ) o I~ 9/‘#' a =)
nassuuazdaiuINgaumnil 4 esenisalded
anamifFinageiluy hCG, TWshuuaznglad
IMINAFOUAILIZIATILTINUMN uazm3
Fuavnadevifaan: duszeznm 7 Ju e
nageumaANuEssvefaazAmIUANAMNN
MiannIulagdradanamiinaspumumans
ISO Guide 80: 2014® uaznageuaNULanYs
veaudanguiegadismslszidiumeadams
JANiMIanneYBILEy (linear regression) AN
ISO Guide 35" fio
Y =b x+b
1 0

ile Y = Amade, X = uiinaae, b, =Slope,
bo = Y-intercept

Tasutlawamsadd mn slope of the
linear regression AANUUANA1BE1NToE Aty

=

A < =
udaenumsasuniasanuianssveaasn
nagoay

3. manadevgmnginmsiiuinufaai:
MIUANAUMNANBINTY
nadevuaddysvesiaaIzAILAN
do o X dgypyd -
Aamwiwennunfuinningamgil 4 eam
walded laedansiny1dnIwnsaLesn wie
N3AVBINIINAY ACD nageuMyuaunadey
AMMW hCG (FIANAFUMN) uazuay
nadevlysauuazngladg 353 tAnziuvufa
Aumn) 10U 2 szdu Wuoa 15 Ju Tuaz
2w A 2
1 sevuaziiudeyatiienadounduides
H %4 H
vesffaanzaivaugum eI ung Mg
Aandn?
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4. mslszdivanssouzsznneviefiiams
ihdsifaanzarvauaamwiiannay
tWeasiaszdvegesiuu hCG, Widuuaznglag
Mouaunadouueriodlfiianms 126 uvs lu
Lﬂ%ﬂhtﬂiqwmmadaLfﬁuqmmwﬁma 913N
d3z13 muwdnmsvas ISO/IEC 17043 Tng
o a d‘ I~ % 1 s
mmsdszdivienudeyasin 2 seu ¥afiu
3 wou lagudazsoudads 2 @iegadalinny
! Y o 4 a wva d' k%
uanmeveInamsnadeulin el iansnh
. v o 4 .
Tulasans TeglrunSunlsanerviavdnnion
o 1 A Y= . A o
MyuzdaNuITguiuda (ice pack) Lieinmn
¥V
gl TIatenansgielasams uuuvesums
FYNUNA MYUAMITUAZINNINEBLAANTOTINdda
naumsvsziu Tnemsulseunsuduanihvane
= S a A .
Faudasaududeyatsinauninme negative,

weakly positive waz positive SMivgANATOU

Step | : Preparation of In-House control urine

inFealns ndlsesuns wasaae

migdﬂﬁﬁﬁl a2 negative, positive trace, 1+, 2+,
3+, 4+ ﬁm%ummaaﬂﬂiﬁuu,azﬁ:mm“lu
tagnzmumisdduifaanzinadey wazwla
namsdsziinilumigen (excellence) Aoms
sruransasIvinssduanihving 1wy
Anihvine glucose positive trace i
glucose positive trace, #au3U1A (acceptance)
AoAsTENUNANIIATINAIALAAB LA
dhvaneld 1 szav wu andhvane glucose 3+
iy glucose 2+ uazoausulaildl (unac-
ceptance) AemsnunuHaMIATIIRAMALARDY
nnanthviane u glucose 2+ 1Iu glucose
negative d1113UM3InTI38051uu hCG vzutlana
satisfactory Lawwmﬁémwaﬁgnﬁmu,azu,ﬂawa
unsatisfactory nsdigunaldnmaniou Tag

2 4 v .
MWIIMUVBIBMINIviNA lauaaslu Fig. 1

‘ Collection of pooled urine samples (pregnancy & non-pregnancy) ‘

l

’ Measurement and adjustment of concentrations of hCG, protein and glucose l

l

‘ Preservation the pooled urine samples by boric acid or boric acid + ACD ‘

l

‘Assessment of hCG, protein and glucose during 15 days ‘

lSub-division of In-House control urine

’ Evaluation of homogeneity & stability of In-House control urine

l

‘ Determination quality of In-House control urine during storage at 4 °C ‘

Step Il : Evaluation of interlaboratory proficiency test

‘ Provider 2 levels of standard QC urines for 126 laboratories and distribution ‘

® Procedure guideline usage

® Transportation

l

‘AII participants performed the testing and return the results ‘

® 2 round of the proficiency testing

|

‘ Interpretation the results, individual report and solving problems ‘

Fig. 1 Schematic diagram of methodology in the study
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NAN15I9Y
1. msnadgevanssnmamnifaansaedia
nan1snadevdiuaeesiuy hCG,
TWsanuaznglaaluidfadnzAre353 a3
Yhnasnasgu nnngudedaifaan: 2 agu
1Aun ﬂtjuﬁ 1 (@uasinpamnnsavesn u
51 10 n3udetfaanz 1 aa9) fitSna
goiluu hCG, TsAuuazngladanududu 440
mlIU/mL, 10 mg/dL uaz 345 mg/dL emuameu
u,azﬂzjuﬁ' 2 (Anasiaranmwasavesn u
S 10 n3usdetfaany 1 aas waz ACD lu
15312 10 Hadansaeifaanns 1 ans; lngasnly
mmL‘ifwﬂ'uﬁl,wm:amnﬂwamsmaanﬁlu Fig. 2)
fifffnmeedluu hCa, TWsAuuaznglaaais
1Wndu 415 mIU/mL, 9 mg/dL waz 290 mg/dL
mudiy Tasdedia 2 ﬂtjugmﬁu%ﬂmﬁ
gaungi 4 esrniraBed nInadeunniu
Juaz 1 sou LtazaQﬁuﬁn%mﬂaLﬁ'amnaaumm
wifesvesifaaniznadeumung +/- 2SD rule of
Levey-Jenning’s chart Wunan 15 4 wuhms
Snmnamwdonaauesn lunguil 1 fanuiados
voammsindsinaeesluy hCG wazlisaula
melunm 15 Fu luvaziimsasiangiaadl
anudaesmely 9 Ju (out of - 2SD rule)
wazmnageudSinaeesluu hCG, Tsauuay
ngladlunduil 2 fAunsAVeIATINAY ACD
Wumsinmamun fanuaianuiadosaeluy
15 Ju (Fig. 3)

2. msdszdivqamwvesfaaizalvan
AMMNANNANTY
a | g = s
wamstsziiuanuiutiie@erfiuvea
Haanzamuanaamwinianniunwisnnluga

Y3 2 seu sevar 2 ﬂgﬂﬁmfinﬁﬁmm
Ltmﬂ@i1aﬁu1ut%aﬂ?u1m(mﬁaafhai:ﬁwi’wmﬂﬁ
anamysinaldsdunazngladuazszdugeves
mMsasamysiaessluu hCG, TdsAuuas
nglad) Iﬂﬂﬂ?idﬂﬂ?ﬂ%daz 9 et (ngudey
az 3 @19819) %1 2 50U Wuh WanAdouMa
gaamsulFouitouaadsveadiegiaszuing
between-bottle (az within-bottle U93IAINS
nageuRsMsAsIaMYTinaeeslin hCG, Tsiu
waznglad Tae3sdinnsiiFalSinamadioia
f’iwi"ma:mqa (onIuf0819 negative hCG) laidi
ANuuANAge g1 Teddymeana (p > 0.05)
(Table 1) wazwamsasalagmsliuounagey
ammnilaaizlfuaiidennadeaiunanisnian
tthvnennéiedns (Table 2) aguwaldh ffaaniz
muquqmmwﬁﬁmm?ﬁuﬁmmLﬂmﬁmﬁmﬁu
%32 soUMILAaoY

Asdsziliuanuanesveatdaanne
ﬂmﬂuqmmwﬁ'ﬁmm% luszezoan 7 Juan
ifafmzqunqmmwﬁﬁmmiuﬁmm 2 3zau
CRREAN (F]"IG%’ILL@SFhQQ) fesoaldlu 2 soums
NATDUWUI NaNNEDAVDIAIANNTFUIN linear
regression test YDINMINATDUNITATIVMNUIMNQU
ga3luu hCG, Widuuaznglad Tnedsiansi
FarfFana *fl”aﬁaafinmﬁma:mqa (anusogna
negative hCG) liifianuuanmeediaiitiod ey
medddluszeziiainisasivdaunasn 7 Ju
(p > 0.05) (Table 3) waznamnsIlaemIly
uaunadeuammnidaninaiideandesiuna
msanaihminenndied1a (Table 4) agywald
1 faamzauauammwiiatiuiaddys
nnaweluszezina 7 Ju
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(A hCG

1640.00

e ACD 5L/l e ACD 10 mL/L

1620.00
1600.00
1580.00

1540.00

miU/mL

15620.00

Day

Protein

e ACD 5 ML/l e ACD 10 mL/L
140.00

135.00

130.00

mg/dL

125.00

120.00

115.00

Day

(C)
Glucose

e ACD 5 ML/l e ACD 10 mL/L
200.00

150.00

100.00

mg/dL

50.00

0.00

0 1 2 3 4 5 6

Day

Fig. 2 Evaluation level of hCG (A), protein (B) and glucose (C) in preservative substances anticoagulant
citrate dextrose (ACD) by concentration of 5 and 10 mL/L urine during 7 days
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Fig. 3
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430
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+28D
A

A d
-2SD

12345678 9101112131415
Day

Protein (in boric acid + ACD)

+2SD

- 28D

12345678 9101112131415
Day

Glucose (in boric acid + ACD)

+2SD

- 28D

T T T T T T T T T T T T T T 1

12345678 9101112131415
Day

Stability testing of hCG, protein and glucose in preservative substances 10 mg/L urine of boric
acid (A, C, E), and 10 mg/L urine of boric acid + 10 mL/L urine of anticoagulant citrate dextrose
(ACD) (B, D, F)
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Table 1 Homogeneity testing of hCG, protein and glucose by quantitative measurements

Round 1 Round 2

Sub-division n hCG (mlU/mL) Protein (mg/dL) Glucose (mg/dL) hCG (mIU/mL) Protein (mg/dL) Glucose (mg/dL)

1 <1.2% 12818.10 3.50 1021.90 1.10 2048.50 <1.2% 224960 4.60 388.30 41.60 1432.70
1 2 <127 12302.90 3.90 105420 1.10 2049.60 <1.2° 2239.60 4.20 444.40 4150 1432.70

3  <1.2% 1277270 350 1011.70 1.30 2048.70 <1.2® 2250.40 4.50 436.60 41.90 1402.80

4 <1.2% 1247040 3.30 102590 1.20 2050.70  <1.2* 231110 450 422.80 41.30 1434.10
2 5 <1.2% 1255410 3.90 108540 120 204960 <1.2° 224580 4.30 40490 4220 1405.80

6 <1.2" 1280820 350 102090 120 204950 <1.2° 224960 460 388.30 4160 143270

7 <1.2% 1281810 3.40 102090 110 205000 <1.2® 2250.00 440 41290 4170 1405.00
3 8  <1.2% 1248040 360 102590 1.30 205060 <1.2® 224570 4.60 402.00 4150 1432.70

9 <1.2% 1247950 350 105400 110 205570  <1.2® 2250.00 450 404.00 4150 1402.80

Between group NA 111934 001 173.68  0.00 7.86 <1.2® 45608 000 29942  0.01 100.95
Within group NA  49730.70 0.05 699.40  0.01 3.53 NA 46195 0.03 41829 009  276.70
F-stat NA 002 026 0.25 0.12 2.23 NA 0.99 0.13 0.72 0.16 0.36
p-value NA 098 078 0.79 0.89 0.19 NA 0.43 0.88 0.53 0.85 0.71
Homogeneity NA Sufficiency NA Sufficiency

Note; Round 1: PT round 1, Round 2: PT round 2, I: sample level 1 (low), II: sample level 2 (high),
NA: Not applicable,®: under detectable by quantitative method

Table 2 Homogeneity testing of hCG, protein and glucose by urine strip tests

Agreement (%)

Round Sample Homogeneity
hCG Protein Glucose
Level 1 Negative (100%) Negative (100%) Negative (100%) Sufficiency
1 Level 2 Positive (100%) 4+ (100%) 4+ (100%) Sufficiency
) Level 1 Negative (100%) Negative (100%) Negative (100%) Sufficiency

Level 2 Positive (100%) 4+ (100%) 4+ (100%) Sufficiency
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Table 3 Stability testing of hCG, protein and glucose by quantitative measurements

Round 1 Round 2
Day hCG (mIU/mL) Protein (mg/dL) Glucose (mg/dL) hCG (mIU/mL) Protein (mg/dL) Glucose (mg/dL)
| 1] 1 1 1 1l 1 1] 1 1] | 1]
1 <1.20* 13736.20 3.50 1021.90 1.30 2048.50 <1.20° 2159.60 4.60 388.30 41.60 1432.70
2 <1.20° 12386.30 3.90 105420 1.20 2049.60 <1.20%° 2177.30 4.20 444.40 4150 1432.70
3 <1.20% 13544.90 3.50 1011.70  1.20 2048.70 <1.20% 2163.20 4.50 436.60 41.90 1402.80
4 <1.20% 12586.10 3.30 1025.90 1.40 2050.70 <1.20% 2121.40 4.50 422.80 41.30 1434.10
5 <1.20* 13460.10 3.90 1085.40 1.40 2049.60 <1.20° 2178.90 4.30 404.90 4220 1405.80
6 <1.20" 12818.10  4.10 965.70  1.30 2049.90 <1.20" 2249.60 5.60 408.00 41.90 1426.90
7 <1.20% 12302.90 3.20 1032.60 1.50 2049.40 <1.20% 2239.60 4.30 414.40 41.60 1430.20
Slope NA -125.80 0.01 -2.54 0.04 0.15 NA 14.30 0.06  -0.94 0.04 -0.58
Y-intercept NA  13479.00 3.64 1038.00 1.19 2049.00 NA 2127.00 4.33 420.80 41.56 1426.00
X-intercept NA 107.20 1020.00 408.30 -33.20 -13661.00 NA  -148.80 -71.29 449.70 -1058.00 2480.00
1/Slope NA -0.01 -280.00  -0.39 28.00 6.67 NA 0.07 16.47  -1.07 25.45 -1.74
R NA 0.21 0.01 0.02 0.48 0.19 NA 0.46 0.08 0.01 0.08 0.01
Slope significantly ~ NA No No No No No NA No No No No No
P < 0.05)
Test result NA Stable Stable Stable Stable Stable NA Stable Stable Stable Stable Stable

Note; Round 1: PT round 1, Round 2: PT round 2, I: sample level 1 (low), Il: sample level 2 (high),
NA: Not applicable,”: under detectable by quantitative method

Table 4 Stability testing of hCG, protein and glucose by urine strip tests

Agreement (%)

Round Sample Stability
hCG Protein Glucose

Level 1 Negative (100%) Negative (100%) Negative (100%) Sufficiency

1 Level 2 Positive (100%) 4+ (100%) 4+ (100%) Sufficiency

) Level 1 Negative (100%) Negative (100%) Negative (100%) Sufficiency

Level 2 Positive (100%) 4+ (100%) 4+ (100%) Sufficiency
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a1l <

3. wammqmﬂgummsmu%’nmﬂamwmnqu

do %
AUMUATBNUY
wionadeuaNuiadyvesaaIzaILgL
A g o P a IS
Aumwiivinnlingumgi 4 esmnisaidvd Tng
1N3AU3IN (fI9819 negative glucose) WioNIA

193N 9IUAY ACD (f19819 positive glucose)

inFealns ndlsesuns wasaae

duanssnanmn Tngl¥uaunagevsssiuu hCG,
TWsAunaznglad 2 szdy wuhaunsaguuay
nagevlagndenssfiuaithvinenns ‘V:l:d‘]gﬂmi
nadevgeiluu hCG, WsAuuaznglnd naenszes
(3a1 15 U (Table 5)

Table 5 Stability testing of In-House control urine in storage at 4°C

hCG Protein Glucose
Date
Negative Positive Negative Positive 4+ Negative Positive 4+
1 Negative Positive Negative 4+ Negative 4+
2 Negative Positive Negative 4+ Negative 4+
3 Negative Positive Negative 4+ Negative 4+
4 Negative Positive Negative 4+ Negative 4+
5 Negative Positive Negative 4+ Negative 4+
6 Negative Positive Negative 4+ Negative 4+
7 Negative Positive Negative 4+ Negative 4+
8 Negative Positive Negative 4+ Negative 4+
9 Negative Positive Negative 4+ Negative 4+
10 Negative Positive Negative 4+ Negative 4+
11 Negative Positive Negative 4+ Negative 4+
12 Negative Positive Negative 4+ Negative 4+
13 Negative Positive Negative 4+ Negative 4+
14 Negative Positive Negative 4+ Negative 4+
15 Negative Positive Negative 4+ Negative 4+

4. mamsisziivanssauzvieal fiiams
- v fmun  d
namylszuanssausvioaguamstie
aafsinageiluu hCG, TsAuuazngladly
taszavauammwiniianniu lagl¥degan
LOITNUAZINHENNWAIINIAVDIN (WONATIUNT
A3799e3luu hCG, Wshuuaznglad (AANN

Wudtu) wasl¥dedafiatennazinmanu
MYUATALBINIINAY ACD chnFumingagesiuy
hCG, WsAuuaznglad (MaNudnduge) dada
Wivieslfiiams 126 uve lupsedns sw.dae.
Tsangadaniadgszys nadevuaziivdoya

2 501 Tnguaazsoudadd 2 foghaalanuuaneg
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YRINAMINAFIY WUIWaNsUsIRUANITOUS
MInSinagesluu hCG Mouaunadouusd
% a wva 2/’ 1 1 I'd
MoIUFIAMT sW.da. 113 126 uria Muaunn
) y Y .
satisfactory 3oeaz 100 9699300 dHUMIATID
TsAunazngladludmedieifaanzimouaunadey

rumuLnael excellence ¥aaz 8.1, acceptable

4

§owaz 10.3 uaz unacceptable 3ovaz 1.6 Tusou
4; 4! o as %4 a wva A ]

nila muddy waznnvieddfiiemainsens
sw.an. Gevar 100) dansanadeumaldnsam
whyvianes=édu excellence dmsumsnsiallsau

uazngladluseuides (Table 6)

Table 6 The performance reports of hCG, protein, and glucose by urine strip tests among primary

care units in Saraburi province

Sample 1 Sample 2
Round Test n Excellence Acceptance Unacceptance Excellence Acceptance Unacceptance
(%) (%) (%) (%) (%) (%)
1 hCG 126 (100) - - 126 (100) - -
Protein 126 111 (88.1) 13 (10.3) 2 (1.8) 126 (100) - -
glucose 111 (88.1) 13 (10.3) 2 (1.6) 126 (100) - -
2 hCG 126 (100) - - 126 (100) - -
Protein 126 126 (100) - - 126 (100) - -
glucose 126 (100) - - 126 (100) - -
3%159? MIMIUNN fﬁm canmIIUgY MIVIMIIAMIAIU

fagiunisldednsainisasiamenen
viesfiAmsnarsdszian POCT (Flunfiounn
g 4’ Y a IS s 4
T ipannArdalmINansanadeylia
tnamimaiannuazmmuagaauiaves POCT
nnesdmseuiolan’’” 1dud fnegn (afford-
able), ¥inaavuaiaem (sensitive), WKNAUINAI
¢ (specific), Nluaoution (user-friendly), 5202
< 1o & % 1Y &
natlumnadgeunaditazlisniudesusddu
(rapid & robust), lilFpinsaindudeu (equip-
ment-free) Lta:"lﬁwaﬁaﬁ:ﬂ% (delivered) qﬂﬂitﬁ
POCT annnsathinlslumsinzimsasiam
biomarker ¥94319MY NNFIFIATINNG LDeA
K o o A (14) v
a1y daanzuazarsdanasou g’ Taau
¢ o X A o Y a v &
yalszasd MatimemsAuaseaiuslnauazlviiu
Tuanuszuupamunuazinasgiumarieajiams

AUMNYBINIILATIZANAINMLE POCT 1
mangan Asimsnudleiusznievielfiiams
nanuazernINUgAlnsamemienulgugi
A4 g v g v ¢
walrmduldmudemviuavsanasmunsgiu
Yeallfiiams ISO 15189 waz ISO 22870
uenN wIMIMsWannmhodguil sw.an.
AR Aaue WA, 2562 892564 Faldmmnuall
T Nemanadeumarielfiamses g 1 sw.da.
Tusmsmsanalansvidesegmeldmamiy
quavasinmaliamsunnduding Fauwidends
IS [ A 3 . 'd‘ 4
AM3darvseuuz1 QC materials Nivanzaulv
Wi IW.AR. LazAITHMIPINAITUMITINM T
IQC uazyszidiu EQA anuuleinganning

Mruae 17
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amanadeumsaanssiuazmsliuay
asllsaunazihaalutfaanzunisulsuen
Welfiamsnas Tasawz sw.daa. Lesnn
ifaa1nz13)u non-invasive specimen neansaLiy

v Y 2 4‘ v
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duBneunanms ¥ed ISO/IEC 17043 (con-
formity assessment -- general requirements for

proficiency testing)(“)
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Abstract

A case study report of a 35-year-old Cambodian male from Bangkok who was admitted
to the Hospital for Tropical Diseases in Thailand with high grade fever. The patient was diagnosed
with dengue hemorrhagic fever at the day of admission. The laboratory examinations showed
positive for Human immunodeficiency virus (HIV) and Hepatitis B virus (HBV) coinfection in
Thalassemia carrier. He had complications with disseminated intravascular coagulation, severe
bleeding, hepatorenal syndrome (HRS), hepatic encephalopathy, hyperkalemia, hypocalcemia
and metabolic acidosis. A low CD4+ count may contribute to severe bacterial sepsis leading to
septic shock. Methicillin-resistant Staphylococcus aureus (MRSA) was identified and isolated
from the patient bloodstream. The bacteria were susceptible to vancomycin at the minimum
inhibitory concentration (MIC) of 1.5 pg/mL. Urinary catheter specimen culture found
Staphylococcus aureus (MRSA) > 10° CFU/mL, which was susceptible to the vancomycin with
the lowest MIC of 1.5 pg/mL. All of these can lead to severe disease and result in multiple organ

dysfunction. The patient died 3 days later because of complications.

Keywords: Dengue hemorrhagic fever, Human immunodeficiency virus, Hepatitis B virus,

Disseminated intravascular coagulation
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Introduction

Dengue viruses (DENVs) belong to
the family Flaviviridae and the genus Flavivi-
rus. DENVs can be divided into four serotypes,
DENV-1, DENV-2, DENV-3, and DENV-4.
Clinical manifestations of dengue virus infec-
tion can be classified as undifferentiated fever,
dengue fever (DF), dengue hemorrhagic fever
(DHF), and dengue shock syndrome (DSS). M
(1) Undifferentiated fever has no specific
symptoms. The symptoms are similar to those
caused by common viral infections and cannot
be distinguished from infection with other
viruses. (2) DF is usually associated with acute
febrile illness and may occur in conjunction
with severe headache, myalgia, arthralgia,
rashes, leukopenia and thrombocytopenia.
(3) DHF patients will develop symptoms
similar to dengue fever with hemorrhagic
enlargement and plasma leakage leading to
hypovolemic shock. (4) DSS is the most severe
form of DHF. DSS is defined by severe plasma
leakage, severe bleeding, and/or severe organ
impairment. Increased hematocrit value
(hemoconcentrate) from plasma leakage,
abnormal coagulogram suggesting dissemi-
nated intravascular coagulation (DIC), and
elevated transaminase values from liver damage
were also observed in DSS patients.(l)

Many studies have shown that there is
amechanism for liver failure in dengue patients
as follows: the virus can proliferate directly in
hepatocytes and Kupffer cells, causing the cells

to apoptosis. This mechanism causes minimal

Akemanee Pattanapipitpaisarn et al.

hepatitis. However, severe hepatitis is caused
by immune activation in the T cell mediated
and cytokine system, and plasma leakage in
dengue hemorrhagic fever can also lead to
poor tissue perfusion and hypoxia, causing
hepatocellular damage. In addition, the cause
of liver failure in dengue patients may also be
caused by drugs that are toxic to hepa’[ocytes.w_l b

At present there is no antiviral drug
for dengue. Therefore, it is treated according
to the patient’s symptoms. A quick and
accurate diagnosis can reduce the severity of
dengue patients during a critically ill period.
Close monitoring of critically ill patients is
required for plasma leakage phases. The fluid
that the patient receives and excretes per day is
controlled including giving blood components
as needed.

Human immunodeficiency virus (HIV)
is in the family Retroviridae, which is a human
retrovirus that causes the acquired immune
deficiency syndrome (AIDS). Hepatitis B virus
is in the family Hepadnaviridae. In general,
HIV-infected patients are co-infected with the
hepatitis B virus. HIV destroys CD4+ T cells,
weakening the patient’s immune system.
Patients are more easily exposed to opportu-
nistic infections such as tuberculosis, fungal
infection and severe bacterial infection. HIV
also stimulates the immune system, resulting
in platelet destruction.'*"?

There is little information on the
clinical presentations and outcomes of dengue

infection in HIV/HBV infected patients. We
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report the case of HIV/HBV coinfected
thalassemia patient that presented with dengue
infection who developed multiorgan failure

after bacterial superinfection.

Case report

A 35-year-old Cambodian male from
Bangkok presented with a fever for four days,
chills, headache, lethargy, and epistaxis and
was admitted to the Hospital for Tropical
Diseases. On admission in the intensive care
unit (ICU), his physical examination revealed
a high-grade fever (38.2°C), pulse rate of 124
beats per min, blood pressure of 93/54 mmHg,
O2 saturation values of 99%, body weight of
65 kg, and height of 175 cm. He had a positive
dengue NS1 antigen, dengue IgM and dengue
IgG by immunochromatography, which
suggested he had dengue infection. Urine
analysis investigation revealed the following:
a yellow gold urine with specific gravity of
1.025; 1+ protein; trace glucose; 2+ blood; and
0-1 hyaline cast per low-power field. He was
diagnosed with dengue hemorrhagic fever on
the day of admission. He had the EA pattern
of thalassemia carrier by hemoglobin typing
examined on the second day.

Over the course of the patient’s
hospital stay, clinical chemistry, hematological
examinations, serological examinations, and
the specimens isolated from inoculations were
repeatedly measured and are shown in Table
I, 2 and 3, respectively. Furthermore, he

received leukocyte poor red cell (LPRC)

transfusion total of 6 units, fresh frozen plasma
(FFP) 10 units, pooled leukocyte poor platelet
concentrate (LPPC) 2 units, cryoprecipitate 10
units, and no transfusion reaction occurred
during transfusion.

On the first day, the patient was
prescribed 2 units of 0.9% NSS intravenously
with infusion rate of 500 mL in 30 min per day
for 2 days, 10 mg of vitamin K for a day,
250 mg of Foramina per 8 hrs., Tramadol
50 mg with stat, 0.9% NSS with infusion rate
of 1000 mL in 40 min per hr. and 3 doses of
10 mg CPM. The patient had elevated serum
lactate dehydrogenase and bilirubin as well as
urinalysis revealed 2+ blood due to hemolysis.
During double lumen for hemodialysis, patient
had developed DIC. Therefore, he received
LPRC transfusion 4 units, FFP transfusion 1
unit, and cryoprecipitate transfusion 10 units
for supportive therapy due to the disseminated
intravascular coagulation conditions.

The serology examinations in this
setting showed positive hepatitis B virus and
human immunodeficiency virus infection
(Table 2). The CD4 cells count was lower than
200 cells per cubic millimeter of blood.

On the second day, he received 100
mL of 7.5% NaHCO3 IV over 1 hr., 10 mg of
Valium, 5 mg of Levophed in 5% dextrose in
water up to 20 mL per week, 10 mg of vitamin
K, 12 doses of 50% glucose at 100 mL in 2
hrs., Fentanyl 100 mcg in 5% dextrose in NSS
100 mL rate 3 mL/hr., Acetar 300 mL loading
in 30 min, adrenaline 17 mg in 0.9% NSS
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Table 1 Laboratory data of HIV/HBV coinfected thalassemia patient with confirmed dengue on

day 1, day 2 and day 3 of hospitalization

Test

BUN
SCr
Ca
P
Mg
LAC
DB
B
TP
Albumin
Globulin
ALP
AST
ALT
Na
K

cl
co,
Glu
LDH
CPK

wBC
RBC
Hb

Unit

mg/dL
mg/dL
mg/dL
mg/dL
mg/dL
mg/dL
mg/dL
mg/dL
g/dL
g/dL
g/dL
u/L
u/L
u/L
mmol/L
mmol/L
mmol/L
mmol/L
mg/dL
u/L
u/L

10°/uL
10%/uL
g/dL

Normal

Range

6-20

0.51-0.95
8.6-10.0

0.0-0.3
0.0-1.2

3.5-5.2

0-32
0-33

135-214
<170

5.0-10.0

12.0-16.0

Day 1

25.5
1.67
7.5
2.7
1.8
116.1
1.4
1.9
7.2
1.4
5.8
86
272
89
135
4.2
104
14
234
865
6032

1.2
3.44
10.7

Day 2

31.8
2.21
8.4
7.9
2.3
169

2.4

1.3
4.7
51
594
124
137
5.3
104

109

8991

1.7

3.75
16.1

Day 3

Chemistry
13.3
1.85
7.5

2.3
199.8
2.7
4.2
4.4
25
1.9
44
919
159
143
5.1
99

292

Hematology
2.2
4.51
13.7
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Table 1 Laboratory data of HIV/HBV coinfected thalassemia patient with confirmed dengue on

day 1, day 2 and day 3 of hospitalization (Cont.)

Normal
Test Unit Day 1 Day 2 Day 3
Range
Hematology
Hcet | % 37.0-47.0 29.3 47.5 40.1
PLT | 10%/uL 10°%/uL 41 56 6
NRBC | % 3 3 16
Myelo- | % 3
cyte
PT | sec 9.6-12.5 27.7 32.5 30.8
INR 2.47 2.91 2.76
PTT | sec 21.6-31.2 46.8 56.9 57.1
TT | sec 20.9

BUN, Blood Urea Nitrogen; SCr, Serum Creatinine; Ca, Calcium; P, Phosphorus; Mg, Magnesium, LAC, Lactate;
DB, Direct bilirubin; TB, Total bilirubin; TP, Total Protein; ALP, Alkaline Phosphatase; AST, Aspartate Transaminase;
ALT, Alanine Transaminase; Na, Sodium; K, Potassium; CI, Chloride; COZ, Carbon dioxide; Glu, Glucose; LDH,
Lactate Dehydrogenase; CPK, Creatine Phosphokinase; WBC, White Blood Cell; RBC, Red Blood Cell; Hb, Hemo-
globin; Hct, Hematocrit; PLT, Platelet; NRBC, Nucleated Red Blood Cells; PT, Prothrombin time; INR, International
Normalized Ratio; PTT, Partial Thromboplastin Time; TT, Thrombin Time

Table 2 Serology information for a patient

Test Result

Anti-HIV | Reactive
HBsAg | Positive

Anti-HBs | Negative
Anti-HBc | Positive

Anti-Leptospira | IgG Negative

IgM  Negative

Anti-HIV, Antibody Human immunodeficiency virus; HBsAg, Hepatitis B surface antigen; Anti-HBc, Anti-Hepatitis
B core; Anti-Leptospira, Leptospira Antibody
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Table 3 The result of hemoculture and urine catheter culture

Result

Data Specimen Time
07-01-2021 | 1* hemoculture 21.00
2" hemoculture 21.30
07-01-2021 | Urine catheter culture
08-01-2021 | 1% hemoculture 7.30
2" hemoculture 8.45

Staphylococcus aureus (MRSA) (MIC 1.5 pg/mL)
Staphylococcus aureus (MRSA) (MIC 1.5 pg/mL)
Staphylococcus aureus (MRSA)

> 10° CFU/mL of urine (MIC 1.5 pg/mL)
Staphylococcus aureus (MRSA) (MIC 1.5 pg/mL)
Staphylococcus aureus (MRSA) (MIC 1.5 pg/mL)

MRSA, Methicillin-resistant Staphylococcus aureus

1000 mL up to 100 mL per hr., 3 doses of 10
mg CPM, A 500 mL of 10% dextrose in NSS
was administered with infusion rate of 20 mL/
hr. He also received LPRC transfusion 4 units,
FFP transfusion 7 units, cryoprecipitate trans-
fusion 30 units and LPPC 2 units during
double lumen for hemodialysis.

On the third day, he received a 50%
dextrose in NSS at infusion rate of 40 mL/hr.,
50 mL of 7.5% NaHCO3 IV over 1 hr., 8 mg
Levophed in 5% dextrose in water up to 10 mL
per hr., adrenaline 17 mg in 0.9% NSS 1,000
mL up to 40 mL per hr. He had subsequently
received FFP 3 units and cryoprecipitate
transfusion 10 units during double lumen for
hemodialysis. He finally died of progressively
worsening shock and multiorgan failure
related to MRSA S. aureus infection. The
present case report has been approved by the
Ethical Committee of the Faculty of Tropical
Medicine, Mahidol University.

Discussion

We reported here in a case of HIV-HBV
coinfected thalassemia carrier that presented
with dengue infection in the Hospital for
Tropical Diseases. Previous study has shown
that combined infection of HIV and dengue is
associated with mild course of illness, possibly
due to alteration of immune response or
administration of antiretroviral treatment.”
However, some studies have shown that
coinfection of human immunodeficiency virus/
hepatitis B virus can lead to liver failure, along
with dengue virus attacks of the liver both by
itself and by stimulating the body’s immune
system.(3) Our study results are consistent with
these previous reports. The patient had
hypoalbuminemia, hyperbilirubinemia, and
elevated INR. His ALT and AST levels were
also elevated, which indicates that he had liver
failure. Moreover, dengue commonly results
in kidney damage. Laboratory findings include

proteinuria, hematuria, elevation of BUN and
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serum creatinine. Acute renal failure is a
potential complication of combined infection
of dengue and HIV or HBV.*?

Our patient progressed to acute renal
failure, as evidenced by an increase in BUN
and serum creatinine more than 0.3 mg/mL
within 24 hr. Therefore, he was initiated
hemodialysis. The patient developed serious
hemorrhagic manifestation as evidenced by
thrombocytopenia, prolonged PT, aPTT, and
TT. Intravenous fluids and blood products
were given for hemodynamic resuscitation.

As the patient did not receive anti-HIV
drugs in a timely manner, it might have caused
the virus to destroy CD4 cells to less than 200
cells/mm.” However, we did not have HIV
viral load data since it was not routinely done.
Therefore, we did not have sufficient data to
examine the association of viral load and CD4
number. Our patient had low number of CD4
cells, which might have caused increased
tendency of opportunistic infections. This study
has also shown positive hemoculture for S.
aureus (MRSA). The occurrence of bacterial
superinfection in patients with dengue is a
severe and potentially life-threatening condi-
tion.

In summary, the current study demon-
strates that HIV/HBV patients with dengue may
have worsen outcomes due to bacterial
superinfection than the general population,
especially those who did not adhere to antire-
troviral therapy. To gain a better understanding

of the mechanism of diseases and management

of dengue shock in HIV/HBV patients large

cohorts need to be analyzed.
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