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NIANYT : Case Report
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TsAldnanise ﬂE]I'iﬂGIG]LGUEmLﬂfﬂf\]’]ﬂL%@IUiIWUﬂUﬂﬁQJWﬁ’]ﬂI&JLﬂEJZJ (Plasmodium spp.) ulngianunsafnse
mnmamimauamuﬂaaqLﬂuwmv gnkIu Plasmodium Knowles (P. knowlesi) wawmﬁammamﬂamaﬂﬂm
mi’;uﬁmamuuﬂlﬂja P. knowlesi msﬂmﬂaawaVliﬁﬂuuﬂfnmuszjaul,l,aumaammaﬂmlfumsmfu losann
Snvairveade P, knowlesi svex early trophozoite ﬂﬁ’]&Jﬂ‘UL‘U@ Plasmodium falciparum (P. falciparum)
lumauiiszes srowing trophozoite waw schizont fidnwauzadneiuide Plasmodium malariae Wlon @589
yianaideianaings ssdnseuntolaniausilildnisnsaitededuduieduundedomaiiama
/ ong@luanalud 2562 lssmeunaaszys Sudnugthsne o1y 23 T flennnslaigs wunadu taadu nan 6 3u

N13m573 thin blood smear waldu positive 0.2% parasitemia with ring form and growing trophozoite
suggestive non-P. falciparum infection (Plasmodium vivax) wag lairdeens EDTA blood @m5193tAs18%
\ paemailla real- t|me polymerase chain reaction (rt-PCR) Wua1ia positive for P. knowlesi infection
- mLUumJ'gsmmsuammstum P. knowlesi $1843nv05INEIU1AATEYT ogslsfimunisnsiadifadete
L“U’e] P. knowlesi melindasqanssmidaditedndin mawmimﬁmmwwaummwwammiuLaﬂaiuﬂim
fasdode P. knowlesi ﬁnwwsmmtfuammLiauaaLLaulﬂsuwummisumm

o o 0.1

AEALY : 1IANSY, Plasmodium knowlesi, N19319 Sueinanse

AunusUsTAaIUNY ;

AunusUsTaY

NUN. TN 11978 (.U, aTiansunng)

el URn1sEUeuen ngunumadansunnduasne1sing1natn Tsmeuiaasyys Swminaseys 18000
3. 036-343-500 #io 1140, 1141
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A first case report of Plasmodium knowlesi infection in Saraburi Hospital and pitfall
of malaria diagnosis by microscopic technique

Sorrawit Putthinad’, Peerapong Kamjai’
1Depar‘cment of Medicine, Saraburi Hospital, Saraburi 18000
*Outpatient laboratory unit, Department of Medical Technology and Clinical Pathology,

Saraburi Hospital, Saraburi 18000 Thailand

Malaria is caused by protozoa of the genus Plasmodium. All species can be transmitted from

human to human but Plasmodium knowlesi (P. knowlesi) is a zoonotic infection. The differential
diagnosis of P. Knowlesl via a microscopic technique is complicated and required high experience.
Because the characteristics of early trophozoite of P. knowlesi are similar to Plasmodium falciparum
(P. falciparum), while growing trophozoite are similar to Plasmodium malariae (P. malariae). Therefore,
the classification of this species is high rate of misidentification. According to WHO recommendations,
P. knowlesi may be confirmed with molecular diagnostic technique. In 2019, a 23-year-old male
patient admitted at Saraburi Hospital with high fever, chills and shaking in the evening period for 6 days.
Thin blood smear was positive 0.2% of parasitemia with ring form and growing trophozoite suggestive
non-P. falciparum malaria infection (Plasmodium vivax). Surprisingly, the real-time polymerase chain
reaction (rt-PCR) was demonstrated positive with P. knowlesi infectionas a first case of Saraburi Hospital.
However, microscopic examination of differentiating P. knowlesi has several limitations and may be
considered molecular technique support in complicated cases with low parasitemia, unclassified
morphologic appearance and non-endemic area.

Keywords: malaria, Plasmodium knowlesi, microscopic technique, molecular technique
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Tseldnande WulsednidornieuiisunnereTinuywiineniun wazdinaiilsafifiauddyuas
Jutlymansisuguinlanauistiagtu nsumugulsn nsgnsnansisugy toimusidimnenisidalse
WnanFe meldvsmansunaFouwieni we 2560-2569 Tiusumdlneuaonanlsaliinandevioandindo
selvsitfesaanin 5% nelud 2567 Famaenszozinainit 20 ¥ anunisaivedlsaldunanGelussmalne
anaseesioiest Tnglud n.m.2562 nusraugte 5934 518 (§r51U7e 0.88 seuszansituau) udtae
wasevila Plasmodium vivax (P. vivax) (Sevaz 84) wazvila Plasmodium falciparum (P. falciparum)
(Soway 13) guredwlngidumeavie (Sovay 68) e1gunnin 15 U (Fesazr 72) Tordnvhaiunserinls
(Fevay 51) fftheduinGouludadgiumn Govay 29) Smiafiwuglreduauann fio an (1,646 318) Bran
(1,550 $78) wagn1ayauyd (425 7o) fuaesdulngindeluiiuiivssmalne $evay 70) drugidedinan
UsalduaFedmunnd udldanasedseiies laslutsl 2540 figidTInUszanal 300 518 Teyaaian
n.. 2561 TfldeTInselsaldunane 15 118 nediideTinegludaminnings 7 91e° lneillganuudeunaiy
(female Anopheles spp.) Finuveslun Anopheles dirus, Anopheles minimus, Anopheles maculatus,
Anopheles epiroticus waz Anopheles aconitus LﬁuwmmaqL%aiﬂﬂm%’ﬁuﬂzﬂmwmaim Wl (Plasmodium spp.”
finelsaunanseluaud 5 vin (species)lﬁLLﬂ' P. falciparum, P. vivax, Plasmodium malariae (P. malariae),
Plasmodium ovale (P. ovale curtisi and P. ovale wallikeri) wag Plasmodium knowlesi (P. knowlesi)
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LGUEliJ'la’]L'iEWlWUﬂ’J’]JJ“UﬂUE]Eﬂuﬂ’i”wlﬂlﬁ/l&llmm P. fal C/parum ey P. vivax %&L“U@ P. fa C/parum ﬁ]”i/]’flmﬂﬂa’m’l'i
'iULL’i\‘imammLimmamaﬂ (cerebral malaria) MUNFEIUFLTIN LLau{]%‘U‘uwmﬂLsuasnuﬂummﬁﬂasnmmumﬁ
mu P. vivax mmamauaa’tumu (hypnozorte) lﬂLLauLGU’]ElﬂiuLLaLﬁE]@IGm’]EJMa\‘i vl dulsandusn (relapse)
L@Jamm’suﬂmuﬂuamaﬂ msmmaﬁuaﬂLﬁua‘wmfﬂuLmaummiﬂmmamﬂﬂuaﬂﬂm N P. knowlesi e
11AFUUDIAINIIY7 (Long -tailed macaque) #39@914 (pig-tailed macaque) memmmiﬂdiﬂiuuuwa
GUQQE]’JWLﬂmJ’lLaEISUUWLLiﬂVIiJﬂ”liG]G]G]E]R]’IﬂﬂWJaﬂu (zoonosis) LLGWNUEJQlJJWUMﬁﬂ%’M"U@L’ﬁ]U’J’]ﬁ’lﬂﬂiﬂﬂ”]EJﬂaﬂ
ﬁ]'lﬂﬂuaﬂulﬂ LLE]”&J%E]EIHNH%’]U'J’]E]’HJ&Jﬂ’li@ﬂL%E]’i]’lﬂﬂ’]ﬁﬁ‘UUﬁ’iﬂﬂLaaﬂﬂ’l‘iﬂmﬂﬁlu%’lﬂLGUMQWEH NIBWIUTN
mmmq@uﬂ (congenital malaria)’

P. knowlesi wunshndensausnluauiled a.a. 1965 LLazwmmaﬁzmmﬁ%’g Sarawak Usgweaiaige
T8 A6 2004 Nwaziinsunsnszngludaginaediuns Tusendedls loun Usemedulatide daalus ugly
AU an w1 WaUUud Heauiy samdslneg %qﬁﬂwsﬂEmu’hmﬁwmmiwuﬁmmmﬁﬁmmammi
mwaqmmmamiawsw *9ngudeya malaria online VDINTUAIUALLIA NTENTIETTOUAY ”Luﬂqwivmm 2565
memmwmmammm 6,623 51¢ Lﬂumﬂwmma P. knowlesi 133 518 (3egay 2.0)° efluualvufindo
Mndneund We P. knowlesi %mwammiuﬂu (schizogony) Tnonsifinauuenidaidonauns Sonin
exo-erythrocytic sch|zogony1u1,62jaa(§m LLﬁ”NﬂWSLWNUﬁMﬂﬂUL@JﬂLaammﬂ 156177 erythrocytlc sch|zogony
Fawsarsauresnsiindiuauasdszesnatszana 24 $ilus Fadindwnandeeiindu 9 m‘mﬂ‘mmmmﬁua
fonsldvanfiumniu LmemmLﬂja%u@umﬂwmmlmmms usisoaz 19 Guaammsmmsam@mmsimm
219 acute kidney injury (AKI) (598az45.6), Jaundlce ($o818242), hyperparasitemia (5ovaz 32.5) Wionseis
FeTindainduiusfunidadowasSnuniiand’

miauﬁ]aamsmLsaamaWL,iamwanU@ﬂﬁ Usznaunie 1) msauﬁmamﬂmmaawamim
(microscopic technique) W Msdaumedgesisawud n15doud Giemsa waz Wright’s stain Teuvhs
WUUTANNUILAZUN (thick and thin film blood smear) FaduAsiiae 31A1gN Lmemmmaﬂmmmmmm
mmnwam“mLLuﬂ%umﬁuaaLsualmmmaqmﬁaUﬁUaUmsmu,avmmsmmwasmmﬂmﬁwamuwamnmsmm
98190y 100 WNADY LL@uﬂ’]ii’]EJQWUN&@U@’JW]S’J%@EJNU@EJ 200 1NADY Iummmwamaﬂaawamsﬂu
2 Au enuRanmsTulSinadieinaeunnetuiutesay 25 Immmaﬁmum 3 Lﬂummaumamimua“ 2)
N3ATIAEITNAANMUINYT (immunoassay) WU YAnTI9 rapid diagnostic test (RDT) Jeofevdnnis
immunochromatography 1H13sfiNeuazsInEs’ 3) N139533A8T8N et laaNa (molecular technique)
W1 conventional PCR, mul’uplex real-time PCR Wlag DNA sequencing LUuaﬁ‘mmmmhLLaymm%aa
wifisnpune uazdaddindasdiolinmevinatsuin muiwmmiﬁumaauauwmaqLsnammt,iwlmmmsa
wenlamendaaganssa' asmiiﬂmmmsamaamsﬂ,mﬂaamamimmLﬂmﬁmmgmmmamaLmauﬁnum
Jeildnwazdnguinegl (morphology) uiagszerwananiy Turedl P, knowlesi sz early trophozoite
%39 ring form ildnuaiznderiuie P falciparum wagsze growing trophozoite NUANEE band form
ageiude P. malariae’ "ZNLﬂu{jﬁlﬁlﬁlﬂ’lﬂwﬂwﬂmﬂ@ﬂ’li'ﬁﬁlﬂ’luﬁlﬁuﬂmEJﬂ’]’iG]’i’Jﬁ]ﬂ’lEﬂ(ﬂﬂﬁﬁ]ﬂﬁ]ﬁ%ﬁ’iﬂu%aﬂwa
%uﬂuu‘lamawmwmﬂm fnasdansinite P. knowlesi f\NLLuvuﬂummmauaummﬁmqamm‘lmLaﬂa

miiﬂmmammvwamaaaﬂLﬂuﬂaﬂuuma%msﬂ%au nauAiAIALIEe nganaFeULSs
WIRLN TN INTOU LangusnwnauLman Fensdmite P. knowlesi mulmmuimammmimammmﬂmmm
sl uuuinnsinde P. malariae el Chloroquine 3 Tu LLﬁuﬁﬂﬁﬂN@’]ﬂ’ﬁN‘U’JEﬂU’Ju% 3,
7, 28 way 60 Wudieatunshnide P. falciparum vnﬂwmmmmismmmammmLamaqawwmmﬂw
Artesunate 2.4 mg/kg V"

Tl n.a. 2562 finssreunisinde P. knowlesi F18UINYRLTINYIUAETEYT TamTnaTeys
c?faLLamﬂ,uswmmml,aua;dmamaiﬂu
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enudnaueiUe

Case: fthevelng o1g 23 U lifiuseiRlsausedne ~

Chief complaint: a4 WU 6 5’udaumisqwmma

Past illness: 5 days PTA g wunduneufy dusnanliuazind Wlias Uandsws Uannszuonm Uan
dlosnus luwuamaamaaﬂmum mmﬂmmmﬂﬂwuLLW%&Jmauﬂlﬂamu asdeliwinlug lasuguiuan
BASALEY BuiD ey ‘waqmﬂuummimu pouuazna1eulddly vheuwezsulsemuoimslaung
nouduilligs vumduenisdy Hudnvariiinnaon sy 3s 1 damideuniiluifionimnun

Patient history: no know U/D, no food and drug allergy, no current medicine, smoking 7 packs per year,
Ufiasauunthu/ivinuduldidensen, hiweduliidensenvieldiuiaduliidonseniniou

Physical examination:

- GA: good consciousness, looked sick, no pallor, no jaundice

- HEENT: no pale conjunctiva, anicteric sclera, no lymphadenopathy, mild injected pharynx
- RS: clear and equal breath sound both lungs, no adventitious sound

- CVS: normal, no murmur

- Abdomen: no distension, not tender, no hepatosplenomegaly

- Ext: no rash, no pitting edema, no joint pain, no joint stiffness, no petechiae, no eschar

Impending: AFI day 7 ddx dengue infection and tropical infection

Laboratory investigation:

- CBC: WBC 10,100 cells/pL, Hb 16.1 g/dL, Hct 48.5%, PMN 72%, MN 26%, Atypical lymphocyte 2%, \
platelet count 56,000/uL, Normochromic normocytic RBC

- Coagulogram: normal

- Chemistry: BUN 16 mg/dL, Creatinine 0.65 mg/dL, Na 135 mmol/L, K 4.2 mmol/L, Cl 101 mmol/L,
CO2 26 mmol/L, AST 60 IU/L, ALT 154 1U/L

- Serology: Dengue NS1 Ag, IgM, 1gG = negative, Scrub typhus IgG = negative, Leptospirosis 1gG = negative

- Thin film for malaria: positive 0.2% of parasitemia with ring form and growing trophozoite suggestive
non-P. falciparum (P. vivax) (;J‘dﬁ 1

8 1° A 3 ~w » vvv-—v o= ~ - o
< QO 1 00 O oG o®a O°O° 3
o .. 00 DO Co P B .0 @ ¢
Qo © / .Q 00’ Ooe’ "%
oo 200 O F e ‘% boo *00 o‘
» "‘Ooo O e 0.009 O '0?) 009 ¢
O 2a"0n% S %, aal 9 %20de.
(A) B) (@)

[

JUT 1 dnwaizvesdiaunaisuniglindasganssmily thin filmblood smear v@ss18u{ U
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(A) 8% early trophozoite %58 ring form Wiudnwg nucleus way cytoplasm YWIALEN Andauns
(B) s¥8g early trophozoite ¥38 ring form Liudnwagvad double chromatin way (C) S¥8% growing
trophozoite Liiudhwee cytoplasm Suveesadieiu band form (ribbon like)
Differential diagnosis: Malaria infection due to P. vivax
Treatment: chloroquine 250 mg x 3 days plus primaquine 15 mgx 15 days then dlscharge due to improved
External laboratory investigation: real-time PCR = positive for P. knowlesi (Laﬂmﬂwmmu‘w 1)

F150d

Luaqmﬂmmmaivmmu non-endemic area mii’]m’mmﬂwmquammLiaﬁmummuimmﬂuﬂ
Usvﬂaumu‘iamamsmumLﬁuammLiaﬁuaaﬂsvmnamﬁﬂmaw'ﬂmmmummammLﬁvama’maamaa WaTNIS
mm%amuiwwwwummﬂu P. vivax sesasudu P. fal lciparum miswaamﬂimﬂﬂwwaqmmmwmvmm']
TursduasinsnnoulnlsaneIuia wmamaamimmalsummiwm LLa..,Lm)LLsﬂi*Umsﬂwﬂuiiqwmmammﬁ
FnuseTRiuAnLardnsa complete blood count WanIAT hematocrit awu ey platelet count #n7
100,000/uL fdnvaradetiumsindeliand (dengue fever) mmﬂmmmaawulmnmwamumuaum
mﬂwmtﬂjahial,mﬂ LLWV]EJmﬂmwmimmmwmwawgummimmLmﬂummaq tropical infectious
diseases Lazam323 thin and thick film for malaria laglvina positive 0.2% of parasitemia with ring form
and growing trophozoite suggestive non-P. fal C/‘parum (P. vivax) Fasuu parasitemia Fludsunaiey
ﬁuuwmmmwLﬂmmﬂwmsﬂmuEJwﬂgmuvmamﬁmwﬂwmmumdum“LLaLaamuaaaq JuAUdUgIY
’WIEJ’]%’ENL“U@VI""EIU%@EIH?“EJ“ early troph020|te ¥ growing trophozoite ﬁ]\‘mﬂmﬂﬂiamaiwmuwamn
mwmfﬂlmLmafmliﬂmmaammmLLEJmsuaswwm P. falciparum wag non-P. falciparum DONIINNUNIY
HpudiAgyauadiintas miiﬂwwmﬂiﬁauwamuf\m&m’ﬁmLsuammt,'isﬁuum P. vivax wazlasun1ssnen
Meen chloroquine Wag primaquine ¥8aN155nw1 3 34 JUlensIvlainy parasitemia TuﬂivLLaLaam INFDY
UﬁvLmumﬂmmqmumm‘mm@mﬁamaamwmm (misdiagnosis) wazenuYiaventeranisinnain
(misidentification) osUufin153sleindiag1aion EDTA blood dwmsi9iiassiisiaimnaila real-time PCR
for malaria Tneliinardu positive for P.knowlesi @slimssnunuuieniunisinide P. malariae Tnglien
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Nursing care for the elderly with glaucoma with blepharitis complications : a case study

Suda Preeda
Professional Nurse Rajavithi Hospital Bangkok

Abstract

Most elderly patients tend to have glaucoma. Chronic illness requiring long-term care. There-

fore, it is important that nurses should be aware of the changing service patterns and challenges that
nurses manage. With a policy to promote care for the elderly. In order to provide effective care.
Therefore, the potential of ophthalmic nurses in caring for elderly patients must be strengthened. The
success in caring for elderly patients may be assessed by the fact that elderly patients can undergo
glaucoma surgery according to the prescribed treatment plan. By educating yourself about glaucoma
and its management, get advice to prevent complications. slows down the severity of the disease.
The elderly has a tendency of age-related changes in various body systems. Physical diseases hyper-
tension Side effects from the use of various medications, oral medications Eye drops all have a trans-
formative effect, causing complications, resulting in chronic eyelid inflammation. The caregiver nurse
must have knowledge in glaucoma as well as the skills to assess the patient’s condition for rapid
treatment to reduce disability and allow patients to return to quality living. This study was a glaucoma

\ patient with admitted eyelid inflammation complications who began to be examined at an ophthalmic
\ outpatient examination room. Rajavithi Hospital until the completion of treatment, 1 patient for 1
; year. The tools used in the study include a data-driven model. Collect data from inpatient medical

\ records, interview patients and relatives, and ongoing symptom monitoring. The study found that this
patient had a history of high atherosclerosis and prolonged use of eye drops to treat glaucoma, which
is the main cause of eyelid inflammation complications. This patient was also treated by surgery for
Baerveldt implantation Lt. After the operation is completed, the patient does not need to be hospi-
talized. Follow-up appointments will be made periodically. This article presents a case study of the
nursing process in caring for glaucoma patients with blepharitis complications for the elderly.
Keywords : The elderly, Glaucoma, Eyelid inflammation
Corresponding author : Name: Mrs. Suda Preeda Address: Ophthalmic Outpatient Examination Room,
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Physical examination
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114/72 dadiunsuson ‘Lﬂ‘Vi‘Llﬂ 46 Alansu ﬁ’J‘UE‘N 155 LGURALUAT ‘WﬁU\‘i‘l‘VIEJ sﬂswammu GRRERPISERN
HUATIFANFI UV llﬂ’]iﬂiu%']EJGUENG]’J“UENNNGN’]LGNE) nilsAsurdayen 3uG’IUﬂ’J’]3Ji’s’1ﬂG]’N’I GCS=E V M
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Head : Hair : color black and white, short hair, nohair loss

Scalp : normal shape, symmetry, no lesion

Face : no facial palsy, no mass, no lesion, no tenderness at both sinus area

Eye : normal external configuration, eyebrow and eye lash present bilaterally, move symmetry,
conjunctiva clear no lesion not pale, sclera white, pupils 3 mm react to light right eyes, blurred vision,
redness and pain in the left eye, Good visual acuity, visual field normal by confrontation, good eye
movements, corners & lens clear.

Cardiovascular : No cyanosis no barrel chest no jugular vein engorgement and no abnormal pulsation
at jusular vein.Peripheral Pule full regular rhythm, normal heart sounds (S1, S2), no murmur

Lung : Normal breath sound. Lung clear no crepitation, no rhonchi and wheezing both luns.
Abdomen : Abdomen symmetric bilaterally, no lesions ,no spider nevi, no peristalsis and abnormat
pulsation, bowel sounds 10/min.Abdomen soft no tenderness no guarding, no mass

Neuro : saﬂmm 3uﬂ‘U E V M smumwmm 3 di. ‘VI\‘1 2 7J’NLLauNUQﬂiHWG}@Uﬁanm@LLﬁQLﬂU@EJ’]\W] Mo-
tor power LLGU“IJLLau“U'WN 2 GU’N grade 5 GIEJ‘UGUENG]EJﬂ'ﬁVlﬂ‘ML’ﬂULL‘U‘U‘UﬂW

v a wa /
ﬂ?iﬁli?ﬁ]‘ﬂﬂ%ﬁ]ﬂﬂgl}ﬁlﬂ’]ﬁ

Complete Blood Count : WBC 12.70 10°/uL., RBC 4.60 10°/uL, Hct 39.2 % agluinauaiund
(10 AuN1US 2565)
NaNSAANIZIIADUY (25 FemAu 2564)

AU A
Waenm Un@ laivaw Un@ laluau
WWoymuazun Unit laluns waadntoy
naien Un@ Un@
NsEANA Ta Ta
Foantgnmn Uni Uni
praVg Un# Un#
Lauden Pseudophakia Pseudophakia
FEAUAENN 20/32 PH 20/25-2 20/25-2
ANLAUGNA 24 mmHg 25 mmHg
onsanslsawenunaas:us Q
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Baerveldt valve implant LE
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The association between waiting time to treatments and mortality in non-small cell lung cancer,

Saraburi hospital

Panpicha Chantasartrassamee’ Voralak Vichapat®
'Resident in training, Department of medicine, Saraburi provincial hospital

? Division of medical oncology, Department of medicine, Saraburi provincial hospital

Abstract

N

Lung cancer accounts for high mortality rate. The study aims to investigate the association between

duration of diagnosis to treatments, other factors, and mortality among 255 patients diagnosed with advanced
stage non-small cell lung cancer (NSCLC) from 1™ January 2014 to 31* December 2019. This is a retrospective
cohort study. Risks of dying from lung cancer were assess using Cox with time varying covariates. Patient data
was obtained from electronic medical records and the National Cancer Registry of Thailand. The mortality rate
of lung cancer in Saraburi province was 1.5 per 100 person-month and 1-year, 3-year, and 5-year mortality was
58.8%, 91.3% and 95% respectively. In univariate analysis, mortality of lung cancer is associated with longer
waiting period for any services. The mortality rate is almost 3 times higher if the waiting time between the
1" visit and the diagnosis is more than 4 weeks, compared to shorter waiting time [HR 2.81 (95%Cl 1.95-4.04)].
Longer waiting period for tissue diagnosis more than 2 weeks is also associated with higher mortality [HR
2.79 (95%Cl 1.85-4.21)].

Furthermore, the waiting period between the diagnosis and the 1st treatment for more than 4 weeks and the
waiting period between the 1™ visit and the 1™ treatment for more than 6 weeks are associated with higher
mortality rate [HR 1.50 (95%Cl 1.11-2.02) and HR 2.63 (95%Cl| 1.70-4.08) respectively]. In multivariate analysis,
these timing factors do not reach statistical significance but patients who did not receive any systemic treat-
ments demonstrate the strongest mortality rate [adjusted HR 4.10 (95%C| 2.32-7.24)]. Among 172 patients
receiving treatments for lung cancer, those receiving external beam radiation therapy has higher mortality
rate than others [HR 3.00 (95%Cl 1.12-8.02)]. In conclusion, longer waiting period in any process show trends
to impact mortality rate although did not reach statistical significance in multivariate analysis. The other cell
types apart from adenocarcinoma and squamous cell carcinoma associate with higher mortality. Patients who
did not receive systemic therapy have higher mortality rate than those who received it.

Keywords : Non-small cell lung cancer, Advanced stage CA lung, duration of diagnosis and treatment,

mortality rate
Corresponding author: Dr. Panpicha Chantasartrassamee , department of medicine, Saraburi provincial
hospital,Saraburi province, Thailand 18000
Email: panpicha.chn@gmail.com
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anuayiini339y (Material and methods)

YBUWAIIUIFBUAZALUS (Study cohort and variables)

NU’JEJIimJ”Lﬁx‘anﬂi”EJ”LL‘WiﬂS‘“mEJ (advanced stage) mawmaﬂiﬂwmaaunamﬂmﬂ (recurrence)
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ToyavesUlgnidonunainivseileu Electronic database vodlsanenuiaaseys wavtoyansilouusiss
YDA TTUNLISWNIA nsUMIUNEnsEnTIasIsagy ? Inaldsia ICD10 C330-C349

eatTuidunuAToddinseiuuudeunds (Retrospective cohort study) Tneilinasinisdadii

é’am'alﬂif L)lasumsifadeindulsauziSelonsia non-small cell lung cancer S¥8LUNINILINYANTLUY
" edition TNM Ime American Joint Committee on Cancer (AJCC) Miawmaﬂsﬂu%ﬁwaﬂﬂaumL‘Umﬁ

wlummsmﬂwﬂwwmml@ 2) 91810 15 Y 3) amuaaaiimulsaﬂamumLenaﬁlmaﬂmnmimwnw,ua
W3awwaingn (Histopathology %38 Cytology) 4.) iIndngIuTeINITUNINTELAIINFUen193ad wu X-ray,
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NTIATIZYINISEDRA (Statistical Analyses)

Joyauuy Continuous variable kaziN1SNIEAEFIMUY Parametric {I38lENMTAATITlAEMIAY
Mean (+SD) wivinndoyansza18akuy Non-parametric 9guansuadie median (IQR) dusunsdidoyadu
Categorical variable 95 Chi-square test TunsvnanuwansnansEda luduwesmsnuntadeiiedasiu
MadeTImATIZIRNN Cox hazard model with time varying-covariate Washulsiien (Univariate analysis) Lag
WyFIMUs (Multivariate analysis) 3¢1¥35n13AnLGendIwUsIINg Multivariate model wuu Backward regres-
sion Liten adjust hazard ratio ﬁaﬁaﬂ Tnesuusfidadonuilu Multivariate model (a15199 2)
mammmama LN insmmiawm Iimli“mm ECOG morphology grade EGFR mutation a’Jm‘”VILLWi
N5218 USELANUD9SNET LagTeslianInnunIsItanalassne IﬂﬁJsUallﬁLﬁaflu‘ﬂuﬂﬂ'}l’ﬂiquﬂuauLLa(ﬂQLUu
Kaplan-Meier curves laglglusunsu STATA version 14.2%

958555UN1539 (Fthical Considerations)
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Clinical Practice, ICH-GCP) 5%&lA39n15 SRBR63-044 HumnienssuN1sasusssumidluaulsmeuiaassys

NAN1539Y (Results)

Adreviavaalunsfineidl 255 au dedseguresdnsnissentinegi 41.6 dUav (95%CI 34.4-47)
(Appendix 1) Ingdnsinsidedinainlsauzidelonuszuna 1.5% notiou wagdnsin1sideding 1, 3,
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Uadenmneivesiudeyaiiugu (Baseline characteristics)

ﬂammaummaamaamaaw 65 U (+11.4) d@wlungduneme (63 50%) FannsraneTiudeuss
mmsamamaammiﬂ ECOG 0-2 (82.4%) Uﬁull’lmﬂ‘NMUQ‘UaQN‘U’JEJVNMEJGISJU?JJG]E!‘U‘UW? (52.2%)
Tnefifidnuaznianesinenduriia Adenocarcinoma 77.6%, Squamous cell carcinoma 11.4% Wag
¥liadu 11% uaziliiles 14.5% vesffiengu adenocarcinoma Ml#3UNMI0TI9 EGFR mutation FUaedidl
EGFR mutation (Exon19/21) fineuausssiossjath fiuszana 6.3% dwsuriinvesnsinu fihedlvy)
lasugaiivndn (53%) en3jadn (8.6%) gilAuiuuidn (0.8%) $3d5nw1 (5.1%) wazlilashwmiasnw
UseAUUTEADIDINTT (32.5%) ANNERU
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A 1 doyaiiugiuvesiieuzSsanvinwadlidnssuzunsnszaty (n=255)

Variables Categories n (%)
Age, vears Mean (+SD) 65 (x11.4)
< 65 years 124 (48.6%)
> 65 years 151 (51.4%)
Sex Male 162 (63.5%)
Female 93 (36.5%)
Body mass index, kg/m2 Mean (SD) 21.3(+4.1)
<185 66 (25.9%)
18.5-22.9 112 (43.9%)
>22.9 77 (30.2%)
Eastern Cooperative Oncology | 0-2 210 (82.4%)
Group performance status 3-4 45 (17.6%)

History of smoking

Never smoke
Ever smoke

Unknown

114 (44.7%)
133 (52.29%)
8(3.1%)

Co-morbidities

Pulmonary co-morbidities
CVD co-morbidities

No co-morbidities

144 (56.59%)
86 (33.7%)
25 (9.8%)

Morphology Adenocarcinoma 198 (77.6%)
Squamous cell 29 (11.4%)
Others 28 (11%)

EGFR mutation Exon 19 or 21 16 (6.3%)
Exon 18 or 20 or No mutation 21 (8.2%)

No EGFR examination

218 (85.5%)

Grade

Well to moderately differentiation

Poorly differentiation

218 (85.5%)
37 (14.5%)

Metastatic organ Brain 20 (7.8%)
Visceral 159 (61.2%)
Multiple 79 (31.0%)

Treatment Chemotherapy 135 (53%)

Targeted therapy
Immunotherapy
Radiotherapy

No treatment

22 (8.6%)
2(0.89%)
13 (5.1%)

83 (32.5%)
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a1 1 (se) TeyafiugruvesitheuzSslonvinadiidnszezunsnszaty (n=255)

Variables Categories n (%)
Time between 17 visit & Median (IQR: Q1-Q3) 3 (1-5.1)
Imaging in weeks < 2 weeks 97 (38%)
> 2 weeks 158 (629%)
Time between 17 visit & Median (IQR: Q1-Q3) 3.6 (1.1-6.9)

procedure in weeks

< 2 weeks

> 2 weeks

88 (34.5%)
167 (65.5%)

Time between 1" visit & tissue

diagnosis in weeks

Median (IQR: Q1-Q3)
< 4 weeks

> 4 weeks

4.7 (2.3-8)
111 (43.59%)
144 (56.59%)

Time between procedure &

tissue diagnosis in weeks

Median (IQR: Q1-Q3)
< 2 weeks

> 2 weeks

0.9(0.7-1.3)
228 (89.4%)
27 (10.6%)

Time between tissue diagnosis

& treatment in weeks

Median (IQR: Q1-Q3)
< 4 weeks

> 4 weeks

21(1-4.1)
125 (49.09%)
130 (51.09%)

Time between 1" visit &

treatment

Median (IQR: Q1-Q3)
< 6 weeks

> 6 weeks

7.3(4.6-11.9)
62 (24.3%)
193 (75.7%)

dlethshulsdunndesinnuduiusiensdeTinges Cox regression with time varying-covariate
Tnouvadusudsifien univariate analysis (1131971 2) wuin 018 e TsAUszd1s ofeariuziiaunsnszane
uaznsulsiivesmzidslidiusfunsdedinvesiie egndlsAmudadefiduiudiunsideTines e
dfymeada liun anmsramevestiaefigiie (ECOG 3-4) (HR 2.39; 95%Cl 1.57-3.64) fiheflnsguyva
U (HR 1.57; 95%CI 1.16-2.13) dnwasznianendinefililly Adenocarcinoma [Squamous cell carcinoma
(HR 2.22; 95%(Cl 1.42-3.46) uag Others type (HR 1.72; 95%Cl 1.06-2.79)] 53 EGFR mutation filinevaues
mos1adn (HR 2.62; 95%Cl 1.01-6.78) n15baileing23 EGFR mutation (HR 4.10; 95%CI 1.81-9.32)
A3SNWINIBNI5RI8TIE (HR 2.12; 95%C1 1.13-3.98) karm5hilAnsun1ssnw (HR 3.09; 95%Cl 2.19-4.37)

Wo1Jadenanuaina1u1AI I UUNYAILUS Multivariate analysis wud1 Jadeiduiug
Aunsidedinegilidvdnnieana A nslilalnsunissnen (HR 4.10; 95%Cl 2.32-7.24) wagilanwug
NWNYITINYIDU UDNNLBAIN Adenocarcinoma #38 Squamous cell carcinoma (HR 2.00; 95%Cl 1.11-3.61)
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A. Gender B. Smoking history
14 Median OS  HR (95%Cl)
(wk) 14 Median OS5  HR (95%CI)
> 75 Male 408 Reference Wk
= Female 527  076(056,104) Z 754 Never 520 Reference
E ] Ever 359 157(1.16,213)
[ - Unknown 882  0.37(0.12,1.19)
a 54 =4
] S 59
@ 25 S 24
@
04 04
T T T T T T T T T L] T T T T
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Times (weeks) . Times (weeks)
Number at risk Number at risk
Male 162 91 58 36 20 12 1 Never 114 81 52 35 27 14 10
Female 93 66 42 26 22 1 8 Ever 133 69 43 24 13 T T
Unknown 8 ([ 5 3 2 2 2
C. Performance status D. Comorbidities
14 Median OS5 HR (95%Cl)
[ 14 Median OS  HR (95%Cl)
(wk)
2 754 ECOG0-2 507  Reference
Z ECOG34 192 239 (157,369) 2 754 o 401 Reference
s ] [a%] 493 0.85(0.62,1.18)
[ - Pulmonary 599 0.82(0.50, 1.33)
S 54 <)
— a 54
s ©
2 L
@ 25 g 2
@
0 0
T T T T T T T T T T T T
0 20 40 60 80 100 120 0 20 0 60 80 100 120
Times (weeks) ) Times (weeks)
Number at risk Number at risk
ECOGO0-2 210 146 97 60 40 21 17 No 144 82 54 34 20 10 9
ECOG34 45 1 3 2 2 2 2 CVD 86 55 34 22 19 10 7
Pulmonary 25 20 12 6 3 3 3

WA 2 WaRd Kaplan-Meier survival estimates vasadeniugiu laun (A) e (8) UseiAn1sguuvs (O anmsnig
wae (D) nzlsrsin veshenzioruinuadliidnszezunsnizany

Uaduauszeziainissenss (Waiting periods)

AfseguYessTIzaINITeRRsE AN UUIMIILENNweg 7.3 dUa (4.6-11.9 dUai)
Tnedlouvadutiana Ao 1) izammmisaﬂaaﬁu’aLL@iLﬁﬁﬂ%’UU%ﬂ’ﬁﬁ]ﬁﬁ%éf&Jagjﬁ 4.7 §Uanii (2.3-8 dUni)
:2) 3383nmmisaﬂaa&i’jﬂLm'Lst’fﬁ’uu%ﬂwsaulﬁﬁﬂmwma%’aﬁagﬁ 3 @UAN (1-5.1 dUan9) ; 3.) Seeziian
M3sensesinamsiieldtuide 3.6 #Uav (1.1-6.9 dUaw) - 4) STULIANTOADYNITOIUNAYIINNENSINEN
0.9 &A% (0.7-1.3 &Ua ) ; 5.) szeznafilesumsitadoaususnw 2.1 §Uai (1-6.1 §Uan)

A13197 2 YadeiiduiusiunmsdeTinvesihensswenvinwadlddnssazunsnszane (n=255) neld Cox regression with time

varying-covariate pattern ViauUsiiien (Univariate analysis) kagny@Lls (Multivariate analysis)

Alive/death Time at Univariate Multivariate
Variables
{n = 255) risk {days) HR 95%(C| HR 95%ClI

Age in years

< 65 years 36/88 5812 1.00 Ref 1.00 Ref

= 65 years 43/88 5,695 1.00 0.74-1.34 0.66 0.46-0.93
Sex

Male 45/113 6,610 1.00 Ref 1.00 Ref

Female 30/63 4,857 0.76 0.56-1.04 0.68 0.42-1.11
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Uy

A13197 2 YadefiduiusiunmsdeTinvesiheusswenvinwedldidnszazunsnszate (n=255) Ineld Cox regression with time

varying-covariate pattern 7sfauUsiien (Univariate analysis) kagnisauis (Multivariate analysis) (#0)

S Alive/death Time at Univariate Multivariate
(n = 255) risk (days) HR 95%ClI HR 95%ClI

ECOG

0-2 61/149 10,641 1.00 Ref 1.00 Ref

3-4 18/27 866 2.39 1.57-3.64 1.63 0.96-2.77
History of smoking

Never smoke 37/77 6,031 1.00 Ref 1.00 Ref

Ever smoke 37/96 4,770 1.57 1.16-2.13 0.98 0.60-1.60

Unknown 5/3 705 0.37 0.12-1.19 0.36 0.10-1.25
Comorbidities

No comorbidities 47/97 5,771 1.00 Ref 1.00 Ref

CVD comorbidities 27/59 4,239 0.85 0.62-1.18 0.94 0.65-1.36

Pulmonary comorbidities 5/20 1,497 0.82 0.50-1.33 0.67 0.39-1.18
Morphology

Adenocarcinoma 64/134 9,930 1.00 Ref 1.00 Ref

Sguamous cell 6/23 753 2.22 1.42-3.46 1.55 0.93-2.59

Others 9/19 824 1.72 1.06-2.79 2.00 1.11-3.61
EGFR mutation (Response to TKI)

Exon 19 or 21 (Response) 10/6 1,337 1.00 Ref 1.00 Ref

Exon 18/20 & No 6/15 1,288 2.62 1.01-6.78 1.63 0.53-4.99
mutation

No EGFR examination 63/155 8,881 4.10 1.81-9.32 2.01 0.74-5.41
Grade

Well or Mod 66/152 10,120 1.00 Ref 1.00 Ref
differentiation

Poorly differentiation 13/24 1,386 1.14 0.74-1.76 0.84 0.51-1.36
Organ metastasis

Brain 7/13 1,070 1.00 Ref 1.00 Ref

Visceral 50/106 7,640 1.02 0.57-1.83 0.89 0.41-1.91

Multiple 22/57 2,795 1.49 0.81-2.76 1.56 0:12=3:39
Palliative treatment

Chemotherapy 40/95 7,262 1.00 Ref 1.00 Ref

Targeted therapy 11/11 1,991 0.40 0.21-0.74 0.59 0.28-1.26

Immunotherapy 0/2 166 0.86 0.21-3.48 1.31 0.29-5.95

Radiotherapy 2/11 420 212 1.13-3.98 1.80 0.73-4.42

No treatment 26/57 1,667 3.09 2.19-4.37 4.10 2.32-7.24
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= v dou U su a aa v a ' | P . . .
M1319N 2 {]G\]"ﬂﬂwamwuﬁﬂuﬂqiLﬂa%qmsﬂaQQUQ?JllﬁL%QU@@SUUWLsﬁaaplNLﬁﬂigﬂgLLW'iﬂigf\mﬂ (n=255) Iﬂ‘fﬂﬂj Cox regression with time

varying-covariate pattern visauUsiiien (Univariate analysis) wazNyAILUs (Multivariate analysis) (1®)

Alive/death | Time at Univariate Multivariate
Variables .
(n = 255) risk (days) HR 95%Cl HR 95%Cl
Time between 1" Visit & Imaging
< 2 weeks 47/50 3,959 1 Ref 1.00 Ref
> 2 weeks 32/126 7,548 1.31 0.94-1.82 1.22 0.84-1.79
Time between 1 visit & Procedure
< 2 weeks 61/27 3,933 1 Ref 1.00 Ref
> 2 weeks 18/149 7,574 2.79 1.85-4.21 1.56 0.82-2.96
Time between 1 Visit & tissue diagnosis
< 4 weeks 74/37 5,035 1 Ref 1.00 Ref
> 4 weeks 5/139 6,471 2.81 1.95-4.04 1.40 0.76-2.59
Time between tissue diagnosis & treatment
< 4 weeks 39/86 6,776 1 Ref 1.00 Ref
> 4 weeks 40/90 4,731 1.50 1.11-2.02 0.69 0.42-1.14
Time between 17 visit & treatment
< 6 weeks 39/23 3,296 1 Ref 1 Ref
> 6 weeks 60/153 8,211 2.63 1.70-4.08 1.20 0.64-2.27
A. Morphology B. EGFR mutation
14 Median S HR (95%C1) 14 Median OS  HR (95%C1)
(wk) (wk)
2 5] Adeno 502  Reference 2 754 Bxon 19/21 836 Reference
'.(Ec scC 260  222(142,346) % Exon 18/200r No 613  2.62(1.01, 6.78)
8 Others 294  1.72(106,279) 5 No exam 407 410(181,932)
8 5 & 54
04 04
l') 2'0 4’0 ) G'O BIU 1 ('JD 1 50 ('] 2'0 4'0 X 6‘0 B’O 1 50 1 ;0
Number at risk Times {weeks) iumber at fisk Times (weeks)
Adeno 198 135 86 54 37 21 17 Exon 19/21 16 13 12 10 9 4 4
sCC 29 1" 5 3 2 1 1 Exon 18/20 or No 21 20 14 6 3 3 2
Others 28 " 9 5 3 1 1 No exam 218 124 74 46 30 16 13
C. Grading D. Organ metastasis
14 Median OS  HR (95%Cl)
Wk 14 Median 05 HR (95%C)
& e WelVmoderately 464  Reference . . (k)
i Poorly 375 114(074,1.76) = 754 rain 535  Reference
E % Visceral  49.0 1.02(0.57, 1.83)
g 5 -g i Multiple 354 149 (081,276)
5 25 E 25+
) (IJ 2‘0 4‘0 60 &ID 160 1;0 ) ll) 2‘0 4‘0 6‘0 8‘0 160 1&0
Times (weeks) Times (weeks)
Number at risk Number at risk
Well/moderately 218 138 86 54 38 21 17 Brain 20 9 7 6 4 3 3
Poorly 37 19 14 8 4 2 Visceral 156 100 64 42 31 18 15
Multiple 79 48 29 14 7 2 1
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dlehnsngiide Univariate analysis wuih dadefiduiusiunsdedineediteddynieadn e
svgvnansseneTinansiioldzuieiunnndt 2 §UaA(HR 2.79; 95%C) 1.85-4.21) S2e2a150A0Y
ANTENUNAVINENSANETILINAT & §UAA (HR 2.81: 959%CI 1.95-4.04) szeznaniilasumsidaduauEusnwm
fannna 4 §Uai (HR 1.5; 959%CI 1.11-2.02) BAZI2821aINNTI0A0ETERINESUUEMsaUEUShwTiunn
31 6 &Uanth (HR 2.63; 95%CI 1.70-4.08) aedlsAmunilomuiaiiuu Multivariate analysis wutlsifitasele
FduRusTunsdetinegailtuddymniads

Survival probability

T
Targeted
Immuno
RT

No

0
Number at risk

CMT 135
Targeted 22
Immuno 2
RT 13
No 83

104
20
2
5
26

40 60

80

Times (weeks)

= N

0 41
9 16
2 1
3 2
6 2

25
13
1
2
1

100

N
w

SR |

120

e
o

O N - )

(wk)

538 Reference

Median OS  HR (95%Cl)

905  0.40(0.21,0.74)
831  0.86(0.21,3.48)
323 212(1.13,3.98)
20.2 3.09 (2.19, 4.37)

= . . . a o v, < a 3 '
AN 4 LEeN Kaplan-Maer survival estimates ¥99%UANITING ‘U@QQU']EJ@J%GQU@WUUWL%ﬁﬁlﬂLaﬂﬁzﬂﬁLLWﬁﬂi%‘ﬂﬂﬁl

Sofinnsaniamzthenldsumsinnidumesensifa 172 au wuin dadefiduiusiunadedin
pgeiidudAyn1eadin A N15IASUNSTSNEIlaen15218598 (HR 3.00; 95%CI 1.12-8.02) dmsuszezlian
somREfUSRTINISLENTIN STaEaInIsTeRsRILAIt1SUUS N saUld A waeSedfiuanndn 2 §Uav
(HR 1.1; 95%Cl 0.66-1.82) s8izannssonoeyvnansiiie i uioThnnni 2 &Unsi (HR 1.86: 95%C1 0.81-4.29)
S UYANTOABYNITUNATNINENSIENTINNn 4 §Usmi (HR 1.75; 95%C1 0.82-3.75) szeznanilasumsifadt
UBUSNWITUINATT & FUAA (HR 0.67; 95%CI 0.39-1.16) La¥IE8EIAINITIOABTEAINNTISUUIANT
UBUSNETINNTT 6 §UAY (HR 1.03; 95%CI 0.51-2.09) wui ldflanuddaymneadn

a3 3 Jadeiiduiusiunsideinvestheusselonlineadlddnssesunsnssaeflisunisinm (h=172)

Alive/deat Time at Univariate Multivariate
Variables h risk (days) HR 95%(Cl HR 95%(Cl
(n=172)
Age in years
< 65 years 28/63 5319 1.00 Ref 1.00 Ref
> 65 years 25/56 4520 1.01 0.71-1.46 0.79 0.49-1.27
Sex
Male 28/78 5635 1.00 Ref 1.00 Ref
Female 25/41 4204 0.69 0.47-1.01 0.43 0.22-0.84
ECOG
0-2 51/113 9463 1.00 Ref 1.00 Ref
3-4 2/6 376 1.29 0.56-2.96 0.57 0.18-1.85
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Alive/deat Time at Univariate Multivariate

Variables h risk (days) HR 95%(Cl HR 95%(Cl
(n =172)

History of smoking

Never smoke 27/55 5194 1.00 Ref 1.00 Ref
Ever smoke 22/63 4031 1.52 1.05-2.18 0.77 0.39-1.49
Unknown 4/1 614 0.17 0.02-1.23 0.22 0.02-2.04

Comorbidities

No comorbidities 32/62 4951 1.00 Ref 1.00 Ref

CVD comorbidities 16/41 3526 0.94 0.63-1.39 1.09 0.68-1.74

Pulmonary comorbidities 5/16 1362 0.97 0.55-1.70 0.73 0.38-1.40
Morphology

Adenocarcinoma 44/95 8515 1.00 Ref 1.00 Ref

Sguamous cell 3/11 572 1.69 0.91-3.17 0.94 0.44-1.98

Others 6/13 751 1.63 0.91-2.92 1.33 0.66-2.67

EGFR mutation (Response to TKI)

Exon 19 or 21 (Response) 8/6 1292 1.00 Ref 1.00 Ref

Exon 18/20 & No mutation 6/13 1227 2.47 0.93-6.54 1.14 0.31-4.10

No EGFR examination 39/100 7321 3.36 1.47-7.69 1.88 0.64-5.55
Grade

Well or Mod differentiation 46/103 8613 1.00 Ref 1.00 Ref

Poorly differentiation 7/16 1225 1.10 0.65-1.87 1.01 0.55-1.88

Organ metastasis

Brain 5/10 1007 1.00 Ref 1.00 Ref
Visceral 32/72 6442 1.01 0.52-1.98 1.03 0.39-2.71
Multiple 16/37 2390 1.52 0.74-3.10 1.92 0.71-5.20

Systemic treatment

Chemotherapy 40/95 7262 1.00 Ref 1.00 Ref

Targeted therapy 11/11 1991 0.38 0.20-0.72 0.57 0.26-1.26
Immunotherapy 0/2 166 0.84 0.21-3.41 1.21 0.26-5.57
Radiotherapy 2/11 420 211 1.12-3.95 3.00 1.12-8.02

Time between 1" Visit & Imaging

< 2 weeks 26/29 3116 1.00 Ref 1.00 Ref

> 2 weeks 27/90 6724 1.46 0.96-2.23 1.10 0.66-1.82

Time between 1 visit & Procedure

< 2 weeks 43/16 3464 1.00 Ref 1.00 Ref
> 2 weeks 10/103 6374 331 1.99-5.71 1.86 0.81-4.29
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9]’15’]\110 3 ‘{jﬁ]ﬁ]EJ FURUS ‘Uﬂ’ﬁLﬁEJGU’JWUQQN‘U’JEJ&I“L?Q‘UQWU‘HWL"?JaaplllLaﬂT’EJ“LLW?ﬂi“ﬁ]’]EJVllﬂiUﬂ’]iiﬂ‘H’] (n=172) (si0)

Alive/death Time at Univariate Multivariate

Variables
(n=172) risk (days) HR 95%ClI HR 95%ClI

Time between 1 Visit & tissue diagnosis
< 4 weeks 52/25 4547 1.00 Ref 1.00 Ref
> 4 weeks 1/94 5292 3.11 1.99-4.84 1.75 0.82-3.75

Time between tissue diagnosis & treatment
< 4 weeks 39/86 6776 1.00 Ref 1.00 Ref
> 4 weeks 14/33 3063 0.79 0.53-1.18 0.67 0.39-1.16

Time between 1" visit & treatment
< 6 weeks 39/23 3296 1.00 Ref 1.00 Ref
> 6 weeks 14/96 6543 1.99 1.26-3.13 1.03 0.51-2.09

2AUSENaN15739Y (Discussion)

middeildevenuanauideves Vichapat V. ' Tne@nwifissfinSesnnuduiusseninsseznase
AoeLiionFitadenandnsunmssnsdentndeTinanlsausnion doyadudatofiuguuasdeyaiieatu
Usyiimsdetinvesihegnsiusimnannsmumuuse annse e Electronic database Ualssng TUNaasEUS
uazdoyanzifounyife voswmmdunzSaind nsumsuwmdnsznaiasisugy dadugudeyavesszuy
neiounziSaseauUseine vse National Cancer RegistryImaiua"meuaqsﬁamamiLﬁa%ﬁmﬁmmmawﬁﬁmiﬁa
IevhiBowedeyaiuiuanmzdouussnsdminasyy annssunndeyaiinaun villviarwanysal
mawamasﬂmmum (level of completeness > 90%) ”Lumsﬂﬂmuam']mnasmmawﬂasm 1,3 uay 51

1°LJSLU‘VIFWINLﬂﬂ’JﬂuﬂU“ﬂ@ﬂJaiuﬂUﬂiumﬂ

1uﬂwsﬂﬂwﬂuwuaw ms‘mmwhﬂmLszmumiiﬂmmamﬁﬂmﬂﬁvﬂuﬂivmqmmammmammmaa
mmw,wmuaam 4.10 wn (95%Cl 2.32-7.24) m&mﬂumﬂawcmmﬁiﬂmma systemic treatrent emaamaaaﬂuﬂu
NSANEIUBY S.Y. Brule, et al. mamﬂmi’;miwwﬁlumuﬂﬂwmm%vmiumuma classification bias desann
FosrdavinsAneniiiu retrospective study m‘lumﬂwmaﬂamﬂiww W @anmsemedigue ¢ RRIGR
g > liilagn systematic allocation as;JNliﬂm'mmasﬂ,m‘ws;nsnuﬂwmaﬂmmﬂm’mmamim adjusted
multlvanate model LLa‘“‘WUNﬁﬁ]’«JEJumJ‘WUﬁﬂ‘UﬂﬁLaEJmm ‘1/1\‘1 univariate Wag multivariate analysis sua:uam
namT N‘IJ’JEJ advanced stage NSCLC mﬂmumiiﬂmma palliative treatment laiin9udu chemo-
therapy, targeted therapy, immunotherapy e radiotherapy Faazanunsoanaudssainmsdedie
voarUela dlodieuiulaisunssneiae

Ao

mmamaﬂwmvmwmﬁmmau % UBNINIBAIN Adenocarcinoma %38 Squamous cell carcinoma
ﬁmsmsquﬂmwaﬂwmxmqwmﬁfmm%um Adenocarcinoma uag Squamous cell carcinoma 11NN 2 1
(95%Cl 1.11-3.61) donndpsfunan1snwinauntnves R Makitaro, et al. find1791 &nwaugmianendine
‘1/1Lmﬂmaﬂuﬁ]“uﬂﬂaamwﬂmasmmmmﬂmq Ingeienau Adenocarcinoma wa Squamous cell carcinoma
mmammmﬁammwmmwﬂawmaa muawaﬁmalmmam Adenocarcinoma wag squamous cell car-
cinoma Lﬂuﬂquﬂ@mﬂm@ mﬂmmimmLLazwwmmiiﬂmmmﬂmw lugnsannisidetinvesiiae
Jananledn uenain
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aa @ < 1%
N1353UNYULLIIUDALLA
A. The waiting time between the first visit and the imaging

Median OS  HR (95%CI)
(wk)
453
494

< 2wks
> 2 wks

Reference
1.31(0.94, 1.82)

Survival probability

T T T T
0 20 40 60 80
; Times (weeks,
Number at risk ( )
<2wks 97

>2wks 158

55
102

34
66

22
40

16 7 6
26

C. The waiting time between the first visit and the tissue diagnosis

Median OS HR (95%CI)
wk)

454
449

<4wks
> 4 wks

Reference
2.81(1.95,4.04)

~
o
1

Survival probability
> o

0+

T T T T T

0 20
Number at risk

<4wks 111
>4wks 144

E. The waiting time between the first visit and receiving the first treatment

(wk)
532
425

< 6wks
> 6 wks

Survival probability

T T T T
0 20 40 60 80
. Time (weeks

Number at risk ( )
<6wks 62

>6wks 193

46
m

33
67

18
44

" 6 6
31

ASUBNANBENIANENSINYIA8LiNe Ignensallsa

Survival probability
o

Number at risk

<2 wks

>2wks 167

S_urvival probabiljty
o

Number at risk

<4wks 125
>4 wks 130

Median OS  HR (95%C1)

Reference

B. The waiting time between the first visit and the procedure

Median OS  HR (95%CI)

(wk)

<2wks 447
>2wks 453

Reference
279(1.85,4.21)

T T
60 80
Time (weeks)

T T T
0 20 40

88 53

104

38
62

21
41

14 7 6
28

D. The waiting time between the diagnosis and receiving the first treatment

Median OS  HR (95%C1)
(wk)
54.2
36.4

<A4wks
> 4 wks

Reference
150 (1.11, 2.02)

T T T T T T T
60 80
Time (weeks)

40
22

25
17 9 8

2.63(1.70, 4.08)

AWA 5 uansmuduiusseriednsnndeiatutiadefiug THud
sveznasAdniuUInsaulafunsvnnmanesd (A)
svovnandauidifuuinsauldsunsyrinanisiteldtuile (8)
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srznafiBunwImdanld Sun1sidadenmediven (D) wasszeznafizusnvndiIndnsu
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et al.*
3894 Visbal AL, et al.?

wasﬂ’m’msmmﬂ'suuauwuﬁﬂuiamamsiammwamm LWﬂlﬁJﬁNWUﬁﬂUﬂ’ﬁLﬁU“U’m “ZN‘EJG]LLEJQHUQ’]U
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mamiﬂﬂmuwmﬁmsmmwmmmaqmma ECOG 3-4 EJLLU’JIUQJVH]uLﬂEJGU’JWﬂQﬂ'J’] ECOG 1-2 84 1.6
windausiarlinutodAyn1eadffnin Ssaenndaaiuiuideves R Salloum finuin amwmqmmaa
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audaiuauiseues Islam KM, et al 2 wuigafuladonisuusin (Grade) Feipudsiuauidoves Travis
WD, et al. ® wazefosfiuzidaunsnszaneiliduiusfusnsinisdedin deuiaudsiuauise
Aeuntig 1617

defansantadesn EGFR mutation nan1sfnwmuliduiussunsdetineaitudfoyneadn
szwmt,l,mﬂwu’aﬁmﬁuaq AK. Vaid, et al. Wetlaziulai ammumwmﬂwbﬂwmw EGFR mutation 3519 85.5%
maqmﬂwmwmwmmmﬂm mumaqmﬂﬂn’muswnmwmmmmvuumﬂwmaqmmawmmmimn G
awﬁmssﬂmmswmi 738 9158A I wﬂwmmummsmlmumimw EGFR mutation fitioy ufaenals
ﬂmmammﬁ]auaamﬂaaqm 9138 IPASS trial waz OPTIMAL trial swudn msshwnee tyrosme kinase
inhibitors Wlawfieuiiu systemic chemotherapy aamamaamwmiaEJiamiﬂaisﬂmwaawmwmmu
fawdarldduiusiudnsinissendinfinnu >4
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misaﬂaEJa]ulmamwmﬂumsLaﬂmmamqmuamﬂmwaam Lmeﬂwamia%mmimaﬂlmw “U’NquJuL’J’ﬁﬁ’eJﬂ’eJEJ
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LmnLﬂiﬁvmauﬂuﬂammEJ‘Vllmumiiﬂm systemic treatment 172 AW WU NISFNYIMUURNGTIE
FuitusiusnmndeTinfiintu fuandunai 3 ImmawmimwLQ‘W’]“N‘Uasmimumsmasﬂawmmmﬂu
QJIUUEJWJ brain metastasis 8 AU (61.5%) multiple metastasis 3 AU (23.1%) wag Visceral metastasis 2 AU
(15.4%) M6y 6‘3@LﬁumiﬂizmaiiﬂiuﬁﬂLLwﬂqﬁLﬂu vital organs kagdnindu high tumor burden '
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Abstract

Background: Lupus nephritis (LN) is one of the common manifestations among SLE patients, it manifests
mainly with proteinuria, edema, hematuria, or renal failure. About 10% of patients developing chronic
kidney disease (CKD) and end-stage renal disease (ESRD). The objective of our study was to identify
the risk factors associated with worsening renal outcomes and development of ESRD in patients with
lupus nephritis. Methods: We performed a retrospective cohort study of patients who were diagnosed
with lupus nephritis by kidney biopsy based on data from medical records in Saraburi hospital for the years
2010-2015. We collected patients’ clinical characteristics, laboratory data, treatment, and outcomes. The
primary outcome measure was the presence of worsening renal outcomes (doubling of serum creatinine)
and ESRD in 3 years after receiving treatment.

\ Results: We identified 397 renal biopsies, of which 83 biopsies confirmed diagnosis of LN. Mean age
was 31 years at the time of renal biopsy. The most frequent histopathological class of LN was class
IV (74.7%) followed by class V (14.5%). Patients with histological class IV LN had a significantly lower
initial eGFR followed by class Ill group. The multivariate analysis showed that clinical presentation of
nephrito-nephrotic syndrome was the risk factor of both worsening renal outcomes (HR = 6.21, 95%Cl
= 1.83-21.07, p = 0.003) and development of ESRD (HR = 5.56, 95%Cl = 1.23-25.07, p = 0.026). Same
as acute kidney injury (AKI), was the risk factor of both outcomes (HR = 4.52, 95%CI = 1.33-15.36,
p =0.016), (HR = 8.84, 95%C| = 1.15-67.98, p = 0.036). In contrast, older age was the factor that slight-
ly decreased the risk of worsening renal outcomes (HR = 0.93, 95%Cl = 0.88-0.99, p = 0.021).

Conclusions: Data from medical records in Saraburi hospital show that the risk factors associated with
worsening renal outcomes (doubling serum creatinine) and development of ESRD in 3 years after
receive treatment are the clinical presentation of nephrito-nephrotic syndrome and acute kidney
injury (AKI) at the presentation.

Key Words: Lupus nephritis, Systemic lupus erythematosus, Renal failure, Chronic kidney disease,
ESRD, Risk factors
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Introduction

Systemic lupus erythematosus (SLE) is a multisystem, autoimmune disease. It can be presented
with various clinical manifestations. Lupus nephritis (LN) is one of the commmon manifestations among
SLE patients, it manifests mainly with proteinuria, edema, hematuria, or renal failure

Lupus nephritis can be found in approximately 25-75% in SLE patients, depending on the
population studied and diagnostic criteria °. Despite improvements in the treatment of lupus nephritis,
about 10% of patients remain developing chronic kidney disease (CKD) and end-stage renal disease
(ESRD) that required renal replacement therapy .

Saraburi hospital is a tertiary care center in rural area of Thailand. We did a lot of kidney biopsy
a year especially patients with diagnosis of SLE with renal involvement.

Previous studies have documented powerful risk factors for developing ESRD in patients with LN
such as age, race, gender, blood pressure, level of serum creatinine, proteinuria, anti-dsDNA titer,
hypocomplementemia, histopathological findings (International Society of Nephrology/Renal Pathology
Society class and activity and chronicity indexes), and treatment as well *”.

This study objective is to identify the risk factors associated with worsening renal outcomes and
development of end stage renal disease (ESRD) in patients with lupus nephritis in Saraburi hospital.
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Patients and Methods
Study design

We performed a retrospective cohort study to identify risk factors associated with renal outcomes
and development of ESRD in patients with lupus nephritis in Saraburi hospital.

Method

We conducted a retrospective cohort of patients who were diagnosed with lupus nephritis by
kidney biopsy. Data gathering was done from January 2010 — December 2015. Patient’s clinical characteristics,
laboratory data, treatment and outcomes were collected. This study has been conducted under the
GCP and approved by Saraburi hospital ethical committee for clinical research number SRBR65-008.

Study population and data collection

Between January 2010 — December 2015, 397 renal biopsies from medical records in Saraburi
hospital were identified. 83 patients with renal biopsy-proven LN were enrolled in the study. LN
histological class was based on ISN/RPS classification 2004. We completed one data record form
per patient to collect the following variables; age, gender, health insurance scheme, blood pressure,
initial serum creatinine and estimated glomerular filtration rate (eGFR) and at 3 years after received

/ treatment, clinical features (hypertension, diabetic mellitus, coronary artery disease, stroke), proteinuria,
urine protein/creatinine ratio (UPCR) [mg/g], microscopic hematuria, the main clinical syndromes
(nephrotic syndrome, nephritic syndrome, nephrito-nephrotic syndrome, acute kidney injury, chronic
kidney disease), LN histological classification, initial laboratory data (hemoglobin, white blood cell
\ count, serum sodium and potassium level, serum albumin) and treatment regimen for LN. Nephrotic
syndrome was defined as proteinuria > 3 g¢/day or UPCR > 3 g/g¢. Nephritic syndrome was defined as
hematuria (dysmorphic red blood cell in urine) with hypertension, oliguria, edema or reduced GFR.
Hypertension was defined as blood pressure > 140/90 mmHg or the use of anti-hypertensive medication.
Estimated GFR (eGFR) was calculated using the equation developed by the Chronic Kidney Disease Epi-
demiology Collaboration (CKD-EPI). Acute kidney injury (AKI) was defined as increase in serum creatinine >
0.3 mg/dl in 48 hours or increase in serum creatinine to 1.5 times baseline or more within the last 7
days or urine output less than 0.5 ml/kg/hour for 6 hours, while chronic kidney disease (CKD) was
defined as KDIGO 2012 criteria for CKD.

Inclusion criteria of patients were age > 15 years, biopsy-proven LN and had at least 3 years
of follow-up at Saraburi hospital. Exclusion criteria were pregnancy, incomplete medical records, or
diagnosis of other kidney disease other than LN.

Outcome measurement

The primary outcome was the identification of the risk factors associated with worsening
renal outcomes and development of end stage renal disease (ESRD) in patients with lupus nephritis in
Saraburi hospital. The outcome measure was the presence of worsening renal outcomes and ESRD in
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3 years afterreceived treatment. Worsening renal outcomes was defined as doubling of serum creatinine
and ESRD was defined as eGFR < 15 ml/min/1.73m2 at least 3 months or received renal replacement therapy.

Statistical analysis

Data were analyzed by using STATA software for windows, version 15. A univariate was per-
formed to assess the factors associated with worsening renal outcome and development of ESRD in 3
years after received treatment. The student’s t-test was used for continuous variables, and the chi-squared
test or analysis of variance test was used for categorical variables. Any variables determined to
have a significant association with worsening renal outcome and development of ESRD were subsequently
entered in a multivariate, logistic regression model. A p-value of < 0.05 was considered statistically
significant.

Eighty-three biopsies were confirmed diagnosis of LN (20.9% of all renal biopsies). Mean age
was 31 years at the time of renal biopsy. Ninety percent were female, and ten percent were male.
The most common initial clinical presentation was nephritic syndrome (72.3%). Forty-nine percent of
patients had hypertension and most patients did not have CKD at baseline. The most frequent
histopathological class of LN was class IV (74.7%) followed by class V (14.5%) (Table 1).

Patients with histological class IV LN had a significantly lower initial eGFR followed by class Il
group. Histological class IV and class V of LN had higher UPCR and proteinuria than in the other group
(p < 0.001, p = 0.014). In class IV, the most common clinical presentation in this group was nephritic
syndrome and in class V was nephrotic syndrome. Patients with histological class IV of LN were younger
than another group (p < 0.001). The prevalence of AKI and microscopic hematuria were significantly
higher in histological class IV group as compared to class lll group (p < 0.001). More than 80% of patients
with LN class lll and IV were treated with NIH regimen. (Table 2).

Multivariate analysis was applied in order to determine the risk factors that were associated
with the worsening renal outcomes and development of ESRD in 3 years after treatment. Clinical
presentation of nephrito-nephrotic syndrome was the risk factor of both worsening renal outcomes
(HR = 6.21, 95%Cl = 1.83-21.07, p = 0.003) and development of ESRD (HR = 5.56, 95%C| = 1.23-25.07,
p = 0.026). Same as AKI, was the risk factor of both outcomes (HR = 4.52, 95%C| = 1.33-15.36, p =
0.016), (HR = 8.84, 95%Cl = 1.15-67.98, p = 0.036). Microscopic hematuria or nephritic syndrome were
associated with worsening renal outcomes (HR = 8.2, 95%Cl = 1.1-61.08, p = 0.04). In contrast, older
age was the factor that slightly decreased the risk of worsening renal outcomes (HR = 0.93, 95%Cl =
0.88-0.99, p = 0.021). Other variables such as gender, proteinuria, UPCR, histological class of LN were
not significantly increase or decrease risk of outcomes in this study (Table 3).
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Table 1. Baseline clinical and demographic characteristics.

Baseline clinical and demographic characteristics

Total (n=83)

Mean age +/- SD, years 31.04 £ 9.4
Gender

Female 75 (90.4%)

Male 8 (9.6%)
Health insurance scheme

CMBS 4 (4.8%)

SSS.

37 (44.6%)

ucC.

42 (50.6%)

Mean SBP +/- SD, mmHg

138.19 + 24.55

Mean DBP +/- SD, mmHg

87.89 £ 17.09

Clinical features

Hypertension

41 (49.4%)

Diabetic mellitus

11 (13.3%)

Coronary artery disease 3 (3.6%)
Stroke 3 (3.6%)
Urinalysis
Proteinuria
1+ to 2+ 14 (16.9%)
3+ to 4+ 69 (83.1%)
UPCR

< or = 1000 mg/g

4 (4.8%)

1001-3000 mg/g

21 (25.3%)

3001-5000 mg/g

18 (21.7%)

>5000 mg/g

40 (48.2%)

Microscopic hematuria

60 (72.3%)

Clinical syndromes

Nephrotic

58 (69.9%)

Nephritic

60 (72.3%)

Nephrito-nephrotic

42 (50.6%)

AK] 49 (59%)
CKD
No CKD 77 (92.8%)
CKD stage 1-2 3 (3.6%)
CKD stage 3 3 (3.6%)
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Histological class of LN

LN class Il 4 (4.8%)
LN class I 5 (6%)
LN class IV 62 (74.7%)
LN class V 12 (14.5%)

Laboratory data

Mean hemosglobin, g¢/dl

9.89 +1.71

Mean white blood cell count, cell/mm3

8250.6 + 3910.13

Mean serum Na, mmol/L 139.04 + 3.65
Mean serum K, mmol/L 329 +0.78
Mean serum albumin, ¢/dl 273 £ 0.67
Mean initial serum Cr, meg/dl 1.78 £ 1.76
Mean initial eGFR, ml/min/1.73 m2 61.1+31.3
Treatment

Steroid alone 10 (12%)
NIH regimen 63 (76%)
MMF induction therapy 10 (12%)

osanslsuweunads:=us

Uii36 aduf 2 Us:911Fiou nsnn1AL — SUoAL 2565 Vol.36 No.2 July - December 2022




4‘;,“@:..;:}
o
5

Qum

£

Table 2. Clinical and demographic characteristics according to the histological type.

Variables LN class I-lI LN class Il LN class IV LN class V p-value
(n=4) (n=5) (n=62) (n=12)
Mean age +/- SD, years 355 it 9.8 46.8 + 9.88 29.15 + 8.42 35,85 + (87 <0.001*
Gender
Female 3 (75%) 5 (1009%) 55 (88.7%) 12 (100%) 0.378
Male 1 (259%) 0 (0%) 7(11.3%) 0 (0%)
Hypertension 1 (25%) 2 (40%) 35 (56.5%) 3 (25%) 0.156
Proteinuria
1+ to 2+ 3 (75%) 1 (20%) 9(14.5%) 1 (8.3%) 0.014*
3+ to 4+ 1 (25%) 4 (80%) 53 (85.5%) 11 (91.7%)
UPCR
< or = 1000 mg/sg 2 (50%) 0 (0%) 1 (1.6%) 1 (8.3%) <0.001*
1001-3000 me/g 1 (25%) 4 (80%) 14 (22.6%) 2(16.7%)
3001-5000 mg/sg 1 (25%) 0 (0%) 13 (21%) 4 (33.3%)
>5000 mg/se 0 (0%) 1 (20%) 34 (54.8%) 5(41.7%)
Initial serum Cr, mg/dl 0.83 £ 0.05 1.15 + 0.47 202 £ 195 1.13 £ 0.71 0.207
Initial eGFR, ml/min/1.73 m2 96 + 9.83 68.4 + 26.02 53.55 + 27.45 85.42 + 37.66 0.001*
Microscopic hematuria 2 (509%) 3 (60%) 55 (88.7%) 0 (0%) <0.001*
Clinical syndromes
Nephrotic 1 (25%) 1 (20%) 47 (75.8%) 9 (75%) 0.012*
Nephritic 2 (50%) 3 (60%) 55 (88.7%) 0 (0%) <0.001*
Nephrito-nephrotic 0 (0%) 0 (0%) 42 (67.7%) 0 (0%) <0.001*
AK 0 (0%) 2 (40%) 44 (719%) 3 (25%) 0.001%
CKD
No CKD 4 (100%) 5 (1009%) 59 (95.2%) 9 (75%) 0.22
CKD stage 1-2 0 (0%) 0 (0%) 2 (3.2%) 1 (8.3%)
CKD stage 3 0 (0%) 0 (0%) 1 (1.6%) 2(16.7%)
Treatment
Steroid alone 4 (100%) 0 (0%) 0 (0%) 6 (50%) <0.001*
NIH regimen 0 (0%) 4 (80%) 57 (91.9%) 2 (16.7%)
MMF induction therapy 0 (0%) 1 (20%) 5(8.1%) 4 (33.3%)

Data are presented as mean +/- SD for continuous variables and percentages for categorical variables.

. . osanslsuweunads:=us
Un36 adun 2 Us:91kiou NsNN1AU — SUDIAU 2565 Vol.36 No.2 July — December 2022




Table 3. Risk factors associated with worsening renal outcomes (doubling serum creatinine) and development

of ESRD in 3 years after treatment.

Variables Doubling serum Cr ESRD
HR (95%Cl) p-value HR (95%CI) p-value
Age (years) 0.93 (0.88,0.99) 0.021* 0.94(0.87,1.01) 0.085
Male gender 1.66 (0.49,5.63) 0.417 3(0.83,10.89) 0.095
Health insurance scheme
CMBS Reference 1 Reference 1
SSS. N/A 0.921 N/A 0.938
ucC. N/A 0918 N/A 0.936
SBP (mmHg) 1.01 (1,1.03) 0.068 1.01 (0.98,1.03) 0.678
DBP (mmHg) 1.02 (1,1.04) 0.048* 1.02 (0.99,1.05) 0.218
Clinical features
Hypertension 2.51(0.98,6.48) 0.056 1.58 (0.52,4.84) 0.420
Diabetic mellitus 0.04 (0,8.63) 0.240 0.04 (0,38.82) 0.358
Coronary artery disease 1.27 (0.17,9.46) 0.816 N/A 0.638
Stroke 0.05 (0,994.72) 0.547 N/A 0.638
Proteinuria
1+ to 2+ Reference 1 Reference 1
3+ to 4+ N/A 0.182 N/A 0.297
UPCR
< or = 1000 mg/g
1001-3000 me/e N/A 0.931 N/A 0.947
3001-5000 me/g N/A 0.926 N/A 0.938
>5000 mg/e N/A 0.919 N/A 0.937
Microscopic hematuria 8.2(1.1,61.08) 0.040* 4.62 (0.6,35.54) 0.141
Clinical syndromes
Nephrotic 4.19(0.98,18) 0.054 5.44(0.71,41.82) 0.104
Nephritic 8.2(1.1,61.08) 0.040% 4.62 (0.6,35.54) 0.141
Nephrito-nephrotic 6.21 (1.83,21.07) 0.003* 5.56 (1.23,25.07) 0.026*
AKI 4.52 (1.33,15.36) 0.016% 8.84 (1.15,67.98) 0.036*

osanslsuweunads:=us

Uii36 aduf 2 Us:911Fiou nsnn1AL — SUoAL 2565 Vol.36 No.2 July - December 2022




©

CKD
No CKD Reference 1 Reference 1
CKD stage 1-2 N/A 0.983 N/A 0.983
CKD stage 3 3.5(0.81,15.05) 0.092 8.99 (1.93,41.75) 0.005%
Histological class of LN
LN class HI Reference 1 Reference 1
LN class Il N/A 1.000 N/A 1
LN class IV N/A 0.946 N/A 0.958
LN class V N/A 0.953 N/A 0.961
Laboratory data
Hernosglobin (g/dl) 0.93(0.73,1.17) 0.529 0.96 (0.7,1.3) 0.772
WBC count (cell/mm?3) 1(1,1) 0.448 1(1,1) 0.095
Serum Na (mmol/L) 1.12 (1,1.26) 0.058 1.11 (0.96,1.29) 0.160
Serum K {(mmol/L) 0.79(0.43,1.45) 0.453 1.05(0.53,2.09) 0.887
Initial serum Cr (meg/dl) 1.1(0.92,1.3) 0.296 1.17 (0.99,1.38) 0.065
Initial eGFR (ml/min/1.73 m2) 0.98 (0.97,1) 0.017% 0.96 (0.94,0.99) 0.002*
Serum albumin (g/dl) 0.86 (0.46,1.62) 0.646 1.25(0.55,2.87) 0.593
Treatment
Steroid alone N/A 0.975 N/A 0.981
NIH regimen 0.59 (0.2, 1.76) 0.345 0.47 (0.13, 1.69) 0.245

MMF induction therapy

Reference

Reference
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Discussion

This retrospective study demonstrates that clinical presentation of nephrito-nephrotic syndrome
and acute kidney injury (AKI) at presentation are factors associated with worsening renal outcomes
and developing ESRD in 3 years after treatment in patients with LN in Saraburi hospital. Present
microscopic hematuria or nephritic syndrome are associated with worsening renal outcomes.

As the same results, previous studies have shown that elevated serum creatinine (AKI) at the
time of renal biopsy that was found mostly in clinical syndrome of nephrito-nephrotic syndrome was
associated with progression of ESRD in LN patients *®. According to this result, it may represent
a useful screening tool to identify patients at high risk for progression of renal failure and development
of ESRD.

In general, SLE can occur at any age, this study showed that older age was slightly decreased
risk of worsening renal outcomes. Previous reports have shown that age at onset was associated with
clinical presentation and outcome. Pediatric series of SLE have reported that renal disease was more
severe in children than in adults *°, but other studies did not show such finding "™

SLE mainly affects young women, in contrast to our results, several studies have reported that
P Our study had small
sample size of men (9.6%) as compared to other studies, that may affected the outcomes and gave
different results from previous studies.

men have a worse prognosis and more severe renal impairment than women

Proteinuria is a characteristic feature of LN. Proteinuria by urinary analysis 3+ to 4+ was present
in 83.1% of our patients, of whom 69.9% had nephrotic-range proteinuria (UPCR > 3,000 mg/g).
In previous studies, the presence of proteinuria is a factor that relates to the development of progressive
renal failure "*'°. An increase in proteinuria of 1 g/day increases the likelihood of worse renal function
by 15% at the time of renal biopsy". In our study, proteinuria and UPCR were not significantly increase or
decrease risk of worsening renal outcome by doubling serum creatinine or development of ESRD in
3 years. These may be because of our study had smaller sample size than other study and had few
patients of UPCR < 1,000 mg/g (4.8%).

The most frequent histological class of LN in our study was diffuse proliferative glomerulone-
phritis (LN class IV, 74.7%), which is consistent with previous studies ', In retrospective studies,
patients with LN classes lll and IV have higher risk of poor renal outcomes *'*". Accordingly, our study
shows that patients with LN class IV had a lower initial eGFR than other classes but not associated with
doubling serum creatinine and development of ESRD in 3 years after received treatment.

There are some limitations in this study. First, it is retrospective study that collects data from
one single center that makes this study obtains lesser number of patients and characteristic data are
undiversified. In addition, as patient data were mostly obtained from the medical chart review, which
meant that some information were not completed record or missing. Last, this study has unequal
number of each histological class of LN (few patients of LN class I-Il and Il). According to 3 years data
gathering from Saraburi hospital,this study may help to identify patients at risk for progressive renal
failure and development of ESRD after received treatment.

In-conclusion, this retrospective study of LN patients from Saraburi hospital shows that the
risk factors associated with worsening renal outcomes (doubling serum creatinine) and development of
end stage renal disease (ESRD) in 3 years after receive treatment are the clinical presentation of
nephrito-nephrotic syndrome and acute kidney injury (AKI) at the presentation.
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Abstract

Immature granulocytes including, promyelocytes, myelocytes, and metamyelocytes are

premature white blood cells in myeloid proliferation. The presence of immature granulocytes in
peripheral blood indicates leukopoiesis and may represent the earliest indicator of bone marrow
stimulation by bacterial infection, inflasmmation, or any other stimuli condition. Recent studies have
reported immature granulocyte percentage (%IG) by Sysmex hematology XN-3000 for predicting
hematological diseases. However, the predictive value of %IG demonstrates immature granulocytes
in peripheral blood smear that remains unclear and rarely used in the hematological application in
Thailand. In this study, we assessed the ability of this marker in guiding myeloid series differentiation.
The pilot cohort study of 145 samples, collected from leftover specimens in the hematology laboratory
unit at Saraburi Hospital during April — October 2022 and were categorized into 105 cases of immure
granulocyte in peripheral blood and 40 cases of no immature granulocyte in peripheral blood. Compared
with manual microscopic differentiation as a standard method and %IG of the automated hematology
analyzer, the data were analyzed cut-off value, sensitivity, and specificity using the Receiver operating
characteristic (ROC) curve. The optimal cut-off value of %IG level greater than 3.95% (AUC = 0.971;
95% Cl: 0.946 — 0.997) that illustrates the presence of in vivo immature granulocytes with exhibited
diagnosis sensitivity of 95.3% and specificity of 92.3%. %IG level has high accuracy and specificity and
is used as an early marker for predicting immature granulocyte in peripheral blood. This study of
automated immature granulocyte percentage may be monogram for further hematological application
and help guide immature granulocytes in peripheral blood combined with a daily routine complete
blood count.

Keywords : immature granulocytes, %IG, complete blood count
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%qﬂizaaﬁ (Objectives)

Wefnw1UszaNSAmMUeIAINITIdmes immature granulocyte percentage (%IG) UDILATOINTIA
AN Sysmex XN-3000 drusuvhunensnudiaiienuidesusia immature granulocyte lunseuaidon

A5n15AnEN (Materials and Methods)

nsfnwnsaiifunisineiises (pilot study) vesiiet1ed1uau 145 518 sewinaiiou Wwey
2563 - A@a1AY 2563 LAgAIUINAINGNITVDY Lwanga and Lemeshow’ 3 nvieaufjufn1sganssaiadiin
naumATaMILmSuarneSingnddn lsmweuiaaszy Ain1snaiiasei complete blood count
LATRARIATNITITIRES %IG NESeImTITIATIZRdndensmulR Sysmex XN-3000 (Thailand, Co., Ltd)
Tnens93ATeRnewAila flow cytometry method using sericonductor laser Favhnséoudiuulsznau
YasansiugnIsuMeluwadmedngesisawud warn13nI193A forward scatter light side scatter light uag
fluorescent light wagildeuuasdiialddudyaraliih Weswunvisvessadidadenun feegaiivadh
Anwdeadisuiudiadenuiuinnin 1,500 cells/pl wagliivsyifnnsasianudaidenuifmiosusinead
Furnde blast cells ndsaniusuiisunisnsranuidiadenyn immature granulocyte aeld
ndesanssaidaduitungsiu fedretamuaniunisinnsauifuuenidaidanunidiuau 200 wad
wuv blind cases lngtinmafinnswmdiifinnudnngdladinine s 2 v (gﬂﬁ 1) nan1sAnwIASa
51‘ﬁU5LLﬂ31J1/1’1<135§ IBM SPSS Statistics version 25.0 statistical package program (Chicago, IL, USA) ¥INn1%
AAs1vALadY (mean = SD) Y23uasAdiAng (range) uazi3suifiouaiidsseninaansnguaioais
independent t-test WaENAADUUITANTAMNVDIAIMNITITLNDIAIENITILATIZY Receiver operating charac-
teristics (ROC) curve afvuntiud1fanaadan p-value < 0.05
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Exclude, WBC < 1,500

Compared with performance of automated
IG percentage by Sysmex XN-3000

a o aal P | . = ~ a ¢ v ac v v ¢
EU'Vl 1 LNUNIISNTANYIAT Yoimmature granulocyte L'USEJ'UL‘V]EJ'Umimw’aLﬂ5’13MﬂU3§mm§1uﬂWEJELG]ﬂaEJ@aVlﬁﬂu

Nan15AnwYI (Results)

msfnuediiifunsdnuideslaevageulsyavsammaussnniives %G dmiuenamany ﬁ
Windena1afiseusia immature granulocytes W3guLiguiuns193LATI¥ peripheral blood smear
melindesqanssmidaiuitinnsgiu sansnaiiasei complete blood count e IE LALTIIA
Whan@nw 145 318 LARIARABTBINNTIIBITY %IG WU 6.28 + 4.35% (0.00 — 23.90%) lasutangunns
Anweendunguimuiinidonynfsousia immature granulocytes shemsfiansannieldndesqanssend
U 105 578 (72.4%) LLazﬂfjuﬁ”LaJWULﬁmlﬁamnﬁuﬁiauﬁnﬁm immature granulocyte f8A1TNATAUINTY
Téindaaganssatl $1uru 40 518 (27.6%) uanIAaABYBY %IG WU 6.57 + 4.25% (1.30 — 23.90%) uag /
2.21 + 1.08% (0.00 — 3.90%) muandu Fslunguiiny immature granulocytes Jf1 %IG geniingudilsiny
immature granulocyte shemsinsanelindesqanssa egiitodfamaain (o < 0.001) (15197 1)

M15199 1 Am9dimes %IG lunquiinuuaglinyu immature granulocytes Tu peripheral blood

Parameter Total IG found No IG found p-value
(n = 145) (n = 105) (n =40)
Automated %IG + SD 6.28 + 4.35 6.57 + 4.25 221 +1.08 < 0.001
(Range) (0.00 - 23.90) (1.30 -23.90) (0.00 - 3.90)

Abbreviation; IG: immature granulocyte
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NTIATIZIAY Receiver operating characteristic (ROC) curve Tun1sUseifiulse@nsnnwass %IG
PNPseenTIanzidindondnlud® Sysmex XN-3000 LanaAuAlEns Wl (area under curve; AUC)
Winfu 0.971 (95% Cl: 0.946 — 0,997) Iarmmidesiilusefugs (U 2) waganmsRaIsameAn cut-off
Y09 %IG Tvianzan WUINA cut-off e %IG > 3.95% wansmarliviniudesas 95.3 warAlus e
winduSeway 92.3 1guiual cut-off Uae %IG > 4.05 wansrAulivinAuiesas 92.5 LagANTILNIE
whitudosay 97.4 Sadlewfind cut-off value gaduaziliiirnauilanas luaeiidausinegedy
Fatfunis1denan cut-off value > 3.95% 8139288 ANT0ILATUITN1IATIIN U ALEERY1IF8 D UTTN
immature granulocyte Tu peripheral blood smear l9sinELagmngay (97971 2)

ROC Curve
1.0
0.3+
E,'. 0.6
=
=
w
| =
@
“ g4
0.2+
0.0 T T T T
0.0 0z 0.4 0.6 08 1.0
1 - Specificity

Diagonal segments are produced by ties.

3UN 2 Receiver operating characteristics (ROC) curve Tun1suseiliuusganinmuasemisniines %IG
WARINITIATIZAUTLANS A INVBIAINITILNDT %IG Tun1s3wunnIsasanutas lunudinidonuifieau
A immature granulocyte Tunszuaiden
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AN519% 2 A1 cut-off, sensitivity, specificity Y89 automated %IG lun1sasranudinianv1iseausia

immature granulocyte lunszuaidon

Coordinates of the Curve

Test Result Variable(s): I1G

Positive if
Greater Than
Sensitivity 1 - Specificity
or Equal To®
(cutoff)
-1.0000 1.000 1.000
5500 1.000 .897
1.5500 991 744
2.2500 981 .538
2.4500 972 462
2.7500 962 .385
3.6500 .953 179
3.8500 .953 .103
*3.9500 *.953 *.077
4.0500 .925 .026
4.2500 .858 0.000
5.0500 679 0.000
6.0500 519 0.000
7.0500 462 0.000
8.0000 .358 0.000
9.3000 274 0.000
10.0000 .245 0.000
11.2500 .198 0.000
12.3000 123 0.000
13.8500 .085 0.000
14.5500 .066 0.000
15.4000 .057 0.000

onsanslsuwgunaas:us
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aAUs18Na (Discussion)

NNIA393AT 19 complete blood count YasEthelsmeruiaaszyIazHIunsiasanduLenyiin
adeavnmelindesganssminne Jagtiumsliiaiensainngidaidensmlu@ Sysmex XN-3000
a1313091897uA Mm% %IG F2ufUAY hemogram Bu 9 Beendunstiondvesansiugnssueia RNA
vaadindenu1avia immature granulocyte® AMsnullaldanv1IvHla immature granulocyte Tunsyuaidian
finalnifnunanlunsezaniinisgnnszAuliaanisssaiiadadendiuiuun® FdlatnsuiAmsdwes %IG
a1l biomarker lunsUssiiuamusuussvadisalunanslse lnsanizlsafnidouvadidelunszuaiion”
waegtlsinunisldanisdiines %IG 1Ju biomarker §afidodnin tnsizinludadenviviia mature
polymorphonuclear cell 1Wu neutrophil eosinophil wag basophil @11503n15UaEAIDONVBS total RNA
Tuwadls Jeenavilinsiany %IG ualdnudiadenvvdin immature granulocyte lunszuadenainnis
firsandendemanssed® mfnnedsildussdiuussansnmasmmnaiiees %G Mneiemaiame
Windondnlulii Sysmex XN-3000 vadlssnenuiaassys dmsuvhuenisnudinidonuidseusiin immature
granulocyte lunszuaidon 9NNM1SNNSANEIVES Thomas M tagane’ lavinsilSeuiiisummnsniines %IG
fumstfusendlnidenvnnelindeanssmiaiuitinnsgiu wui %G > 3.0% dlemannanudaiden
917291a promyelocyte, myelocyte ag metamyelocyte Tunszuaidonlaog1susiug wanssosay
vosnauInUasi (false positive) VAU 5.8 warsesazussnaaulasy (false negative) Winfiu 4.8 wonni
WA cut-off 433 3.0 - 5.0% @MTUNITRAITUINTIINALEOATIIFITOU FTANITOVILUNLATANTZYY
naMsiansan blood smear aeldndesganssmiadisfosay 8° aduusiunisdnuan cut-off Yaae
M1Amas %IG > 5.0% danuhiaganuududlunmsasianuiladensigeusiln immature granulocyte®
wavausnannsiansaivuendinideonvnniglindesganssailitsioras 30" uaznsfnuilulszmalne
YoIAnUUATTUN aand lsmeiaundnusesil ivinnsAnwan %IG nedemsainngidaidondnluli
Sysmex XT-2000i wu cut-off > 3.0% fmnuduiusiunisasianuiindenvnifmeoustedidudfymeann 2
siiulsimansAnuvesiiseussanEamues %IG anATesilATEiSRlusTA Sysmex XN-3000 finalh
wazANNIElndfgsiunsAnwneuvt Inen1sussiiuyuseaninimeme ROC curve kanaa AUC winfiu
0.971 (95% CI: 0.946 — 0.997) uawA1 optimal cut-off point U89 %IG > 3.95% wansrmAnNlviuSeuas
95.3 wazAmNuSLIZYiNTUSEas 92.3 @113aTEUIEN1IANTIANY immature granulocyte Tu peripheral
blood smear liagesinsiuasuaiugn Lazo1tisann1seuveInIsiatsantuwendadonsniniels
ndasganssAvasle

a3Una (Conclusion)

msnspdstiuandlidiuinmnnsiines %IG MnetewsiTinsyidindensalusd® Sysmex XN-3000
yodlsmeUaasEyslaean cutoff > 3.95% fusgansanlunisiunenisesianudadenuaiiseusin
immature granulocyte TunseuaidesldsinEnazusdugn fufunsiidmisiwes %G wnfinrsaldidy
w3aaile (hematolosical application) $3ufUN5ASI93ATIEH complete blood count lusumsaiiases
Mol UAnIsUsEdnTuy 9199780 nsnsranuindenads ourda immature granulocyte Lay
myeloid cell series uazan tunaumstuusndinidensnendomanssatadld
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YDLEUDKULLALTDINNA (Recommendations and Limitations)

[

1. msfinwpsstidunisinynisesenvdedinsinyiiuissaziiiudoyaruduiusnenddngiusie
2. MsanwAsienalidutisAnuendindenvafseuila immature granulocytes 8nvi band neutrophil
Aeunsiesatukendadonynnelindesganssaidaduitunsgu

AnAnsTuUIENA (Acknowledgements)
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MeAdn Tsameruiaaseys Ansanlia1uinwinasnn1saniunisivy veuanuIgLNngatiug nualuns
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