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anaTlsmen s WU a Besoan s
nfilsemennatssiionindedlml msasad
Tamenwnadonda fihedaan inaidons com-
plete blood count (CBC): hemoglobin 6.79 g/dL,
hematocrit 19.6%, white blood cells 7,080/ AL
(N73%, L18%, M 6%, E2%), platelets 73,800/]LL
Fihedasmsidan usmslsmennadmiomidan
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platelets 86,000/HL MCV 72 fL. MCH 24 pg
MCHC 33% nmgaileiifan wWaianuasiiin
fadng WaRaarfiinslawn laiwy toxic
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ndndond naamailasniznd sy urine
heme N156399 chemistries: BUN 67 mg/dL,
creatinine 3.2 mg/dL, sodium 132 mmol/L,
potassium 3.8 mmol/L, chloride 103 mmol/L,
total CO2 22 mmol/L. Liver function test: total
protein 5.8 g/dL, albumin 3 g/dL, globulin 2.8 g/
dL, alkaline phosphatase 217 U/L, cholesterol 241
mg/dL, AST 46 U/L, ALT 67 U/L, total bilirubin
0.44 mg/dL, direct bilirubin 0.09 mg/dL mmivlfﬁ
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anti-E, anti-e (DiaMed, Switzerland) INI%
Iﬂaﬁa anti—P1 (DiaMed, Switzerland), anti-P
(OSK15-2, Japan), anti-P* (OSK7, Japan) LLﬂZIWﬁ
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TafiewsismnGammaneve) §379 serum grouping
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MaaTavEaan ABO cell grouping 04413
\Juny B uel serum grouping wWuh@SuRLh e
UiRSenBlndeBannsan (partial hemolysis) fuiia
Homuad A cells LWae B cells (mmﬁ 2) 3¥UU Rh
i)Y RR (cDE/CDE) 311 P W p mnzdiadan
Lmaﬁﬂfaﬂaiﬁwﬁﬁﬁ%mﬁuﬁwaﬂaﬂﬂﬂaﬁa anti-P ,
anti-P, anti-P* uaclwalaatia anti-P PP" (mmﬁ
3) MINTIANIDILRLATILLNTRAUUALDANL
anti-P PP" SnwauetiiseniBlndsdariy screen-
ing cells W panel red cells nﬂLﬁaéﬁqquﬁﬁm
autocontrol Wwaau  devhaSurihefiiouguls
1430 treat ¢he dithiothreitol (DTT) wawih DTT-
treated serum mﬁmﬁﬁ%mﬁu P1 e P2 red cells
ehvnaTignaniivias 37°, antiglobulin test Wty
Wi untreated serum @SNAL + PBS) WU
DTT-treated serum (shnUfiSentiu P uae P red
cells ﬁqmmﬁﬁaa L§l untreated serum QI
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floseitsneinsd i IgM dlasn dithiothre-
tol femassnsnlunisvhane disulfide bond 989
IgM Laudiuadifiu IgM %@ﬁmﬁﬁ%mﬁqmmﬁ
#ouiflogn treat ¢ dithiothreitol Segaie
ARSI’ usisle incubate siafl 37°5 Suaf
antiglobulin test WU DTT-treated L@y un-
treated serum Ssawdiseiu P uag P, red
cells 71 antiglobulin test LEAITILAUALIDA 1
Fafihefunedudu G Foiu anti-P PP* u
aﬁﬂammﬁfﬁiaﬁ%a TgM T IgG F3uifuuguds
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300 B, RR_(CDe/cDE), P sy anti-P_ Tuisu
flendvgj\ian B, RR (CDe/CDE), P, feding
iiam O, RR (CDe/CDe), P milvsjidan B, RR.
(CDe/cDE), P (371 1)
wianidheldsuniaden 5 gila el
A9%6 CBC: hemoglobin 3.7 g/dL, hematocrit

M91efl 2 NIETAniAon ABO avansasuaufiuad uazautocontrol Wthe

Cell grouping

Serum grouping

Antibody screening

anti-A anti-B anti-A,B AB0 A cells B cells 01 cells 02 cells Autocontrol
0 4+ 4+ B PH PH PH H 0
+ = WaUIN;, 0= WALy, PH = partial hemolysis; H = complete hemolysis
oo 3 MaaTAnglaan ABO, Rh uay P aaitheuasasauaiy
ABO Rh P
antiA antiB antrAB anti-C antic antiD ant'E antie antiP  antiP  antiP* antiP PP*
Aihe 0 + + + + + + 0 0 0 0 0
den 0 + + + 0 + + + + ND ND +
a1 0 + + + + + + + 0 + 0 +
fem 0 0 0 + 0 + 0 + + + 0 +
M 0 + + + + + + + 0 ND ND +

+ = WAWIN, 0 = Waay; ND = not done
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Dilution*
Test sample
1:2 1:4 1:8 1:16 1:32
Serum+DTT+
P] cells 0,0, 3" 0,0, 2 0,0, 1" 0,0,0 0,0,0
P2 cells 0,02 0,01 0,00 0,0,0 0,0,0
Serum+PBS+
P] cells 3,3,3 3,3,2° 252, 2° 15,15, 17 0,0,0
P2 cells 3,3,3 3,3,2° 252017 15,15, 17 0,0,0
*E)ﬁ%ﬁ\lﬂﬁéjmw_jﬁﬁm, 37°%, antiglobulin test
DTT = dithiothreitol; PBS = phosphate-buffered saline
Dead Not done B, F, Not done

R:R; (CDe/cDE)

e

B, P,
R{R; (CDe/cDE)

Bn Pl
R{Rz (CDe/CDE)

07 Pl B9 p
R;R; (CDe/CDe) R;R, (cDE/CDE)

o A o o
:a:l]‘(l 1 ngiaan ABO, Rh Wae P ﬁnaa@ﬂ’mmsm@mm
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11.5%, white blood cells 12,000/L (N42%, L39%,
E10%, M7%, band form 2%), platelets 368,000/
UL uwndasdfuniiagenaiin dengue hemor-
rhagic fever AFIN dengue IgM e IgG LLWﬁLﬁNa
AU M3 serum iron bAE total iron binding
capacity WU serum iron 17 Hg/dL Un@ 53-167
Hg/dL) wae total iron binding capacity 341 g/
dL (Un& 150-450 HMg/dL) serum iron/total iron

binding capacity (S/TIBC) = 4.98% @1 SU/TIBC
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Reshment uasenisBumEN ferrous fumarate (200
mg) 1 atuay 2 059 v (6 mg/kg/day) M
61332 chemistries: BUN 16 mg/dL, creatinine 0.6

mg/dL, sodium 139 mmol/L, potassium 4.2

mmol/L, chloride 108 mmol/L, total CO2 21

mmol/L. ultrasound kidney Un&@ 81719 renal
insufficiency Stwdenngiheldsuamimeum

arleld ferrous fumarate uam 2 da
61333 CBC %1 - hemoglobin 8.0 g/dL, hematocrit
27.3%, white blood cells 6,700/HL (N37%, L41%,

E12%, B2%, M7%, atypical lymphocyte 1%),

platelets 271,000/HL annmsdadi 3elLhens
TNuay3ULsEMY ferrous fumarate 68 N3@A
mathelbuna 1 Weuiiaan dihesngd e b
Angunsngau hemoglobin 14.1 g/dL, hemat-
ocrit 40.5% masmavslies fiheifum p uas
# anti-P PP* Tugsumilanian

et
Aa A . [« (v di Y
LOWGALAUIEUL P § epitope Lﬂ%\lﬂJNHL“ﬁaNﬂ‘U
aaaehaduduass (lipid-linked straight
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ALAMIHN9 LS%VLSIT % a1 4-galactosyltransferase
ynlsamadashona galactose fidmlaevag
lactosylceramide VLG’T globotriaosylceramide
(Gb Cer) v3a CD77 \uandiau P* fiiEn
%ﬁmiﬁ%ﬁdlﬁu\lﬁﬁ Bl,&N—acetylgalactosammyl—
transferase Vﬁlﬁﬁmﬁ@uﬁwma N-acetylgalactosa-
mine §aaN globotriaosylceramide \15 globoside
(Gb Cer) \luuaudiau P (g‘ﬂﬁ 2) MIF
LOUALA P Juenay pathway MuLaudian P
uay P Enaniduld B1,3-N-acetylglucosaminy}-
transferase “ﬁﬂﬁﬁmilﬁa\lﬁmm N-acetylglu-
cosamine ﬁﬁﬁéf%ﬁ? et lactotriaosylceramide
Lguvliﬁsj Bl,4—galactosy1transferase %ﬁﬂﬁﬁm‘s‘
L&uﬁwma galactose Ny paragloboside @uﬁﬁ@u
P1 %ﬁm‘sﬂ%wﬁuvlsﬁﬂ (1,4- galactosyltrans-
ferase vlEmMaGama galactose #1831
paragloboside Wuiaufian P Bl A4
lactosyltransferase ﬁiﬂ%ﬂﬁﬂ%ﬁm@u@ Al P1 153}
P* adeaiei LL@i@mﬁuﬁé‘muqmmmmaaﬂ“’
vuiafiodenuasrasdfiingdan p 4
uafiian P sz P nudingdan P 0P
Rl AL RIEICTE P 1l¢ Wndenunsdafiifies
uoufiau P vigion P * it P usinathu P vl
saueudian Pl Aenuuduondian P uaY
P iddenunfifion P i P usinai P,
ey P Amuiiesiaufian P* vigidion p madu
P uay P Jeliatououdion P, P uay P* (giﬁi
3) LAURIAUITLL P uananasnuumiinitanuag
Fovuldundiadane ndaidon megakaryo-
cyte, endothelial cell, fibroblast, ﬂﬁ?NLﬁaL%SU
YDITUUMAAUR NS Mauilaee uazadenziy
fiuf, interstitial cell saaitaiflosn uaszadnS:

Tainunandauszuy P lussdamnds
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Lactosylceramide (LacCer)

/

B1,3-N-acetylgluco-
saminyltransferase

/

\

al,4-galactosyl-
transferase

\

Lactotriaosylceramide

Globotriaosylceramide (Gb;Cer)
p* antigen

B1,4-galactosyltransferase

B1,3-N-acetylgalacto-

l saminyltransferase
Paragloboside Globoside (Gb4Cer)
P antigen
ol,4-galactosyl- H, A, B
transferase transferase
P, antigen ABH antigen

sufl 2 meETRueudRLTamRaaTEY P

LacCer

LacCer

LTC

PG

B /\‘( \

ABH

5l 3 MIENaueuGAU P, PP Gluﬂumj'lﬁaow PP, Plk, P;‘ WaY p

LacCer = lactosylceramide; LTC = lactotriaosylceramide; PG = paragloboside’

LacCer
LTC P*
PG P

<
P e

LacCer
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woudiau P wuludssnnsd vy (high inci-
dence antigen) LaudLan P WURN WG MUaY
a 5Lsz | v 6]7 a 1A k VLsz
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mshemanti p eswisnando wazdnAawmik
NNATON
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Bonen Sanmuinendiinas uded woufian
SYUU P wananaswuuudinianuad fadu wa-
ter-soluble glycoprotein aaﬂmagﬁluﬂﬁﬁwﬁmaz
body fluid &13 P, wuluwen3l&@ow Lumbricus
terrestris, NeNTEINAN Ascaris suum HaZNeNDe
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R A A X A v 6y o
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antl—P1 1%%%&3 wanAaw P i cellular receptor
9099034 parvo-B19 Faifhuanings erythema
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WENYBY anti-P UaY anti-P P thidlaiienuns
P * angauriy anti-P PP* agld anti-P ussinh
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anti-P* WWUTINAY anti-P, UAY anti-P ke o
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anti-P PP* agll anti-P*  nwemianyifian ABO
MM cell grouping I serum grouping
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L7 [ :/l L g o G 1% £ A 1%
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The P Phenotype in A Lahu Boy from Northern Thailand

Ruangrong Cheepsattayakorn, Ladda Fongsatitkul*, Pimlak Charoenkwan**,
Juthatip Fongsarun****, Tanin Bhoopat***, Pranee Pisaipong*,

Natthaporn Sriboonmak** and Monticha Sakulwattana*

Department of Pathology, *Blood Bank; **Department of Pediatrics; ***Department of Forensic Medicine,

Faculty of Medicine, Chiang Mai University; ****Red cell serology unit, National Blood Centre, Thailand.

Background: The p phenotype belongs to the P system. Group p lacks PZ, P and P antigens so that
the serum of a p individual contains naturally occurring hemolytic anti—PZPPk that reacts with PZ and
PZ red cells. Objective: To report a case of the p phenotype in a Lahu boy. Materials and Methods:
ABO, Rh and P grouping including antibody screening and identification were performed in blood
sample from a Lahu boy. Results: A 7 year-old Lahu boy presented with fever, epistaxis, leukopenia
and thrombocytopenia. The anemia was a result of iron deficiency and blood loss from epistaxis. Two
units of packed red cells and 5 units of platelets were requested. Laboratory testing revealed that the
patient belonged to blood group B, Rsz (cDE/CDE) and p with antj—PZPPk in serum. His antj—P]PPk
hemolyzed all panel cells and 8 units of donor red cells. Dithiothreitol-treated serum showed that the
anij—P]PPk was a mixture of IgM and IgG. Autocontrol was negative. Family study shows his father
has group B, Rsz (CDe/CDE), PZ, his mother has group B, Rsz (CDe/cDE), P o his sister has group O,
R]RZ (CDe/CDe), P], the maternal grandfather demonstrated the same group as the mother. Antibody
screening in his family was negative. No additional p phenotype was found in this family. The blood
bank could not provide packed red cells so he only received 5 units of platelets concentrates. The patient
was treated with ferrous fumarate for iron supplementation and albendazole to kill hook worms and his
condition improved steadily. One month later the boy recovered completely. His blood was recon-
firmed as a p phenotype with anti—PZPpk in his serum. Conclusion: The p phenotype made a problem
for blood transfusion due to anti—PZPpk . The anlti—PZPPk was a mixture of IgM and IgG that could bind
complement and show hemolytic pattern. This may have adverse consequences when transfusing PZ
or PZ red cells to a p recipient. Therefore a p recipient must only receive blood from a p donor.

Key Words : ® p phenotype @ Anz:i—P]PPI‘
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