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Abstract

Background and Ratidmatac Kidney Disease (CKD) is a significant public |
gl ORf gj I b*OugrfO_ |1 Oglapc _qgl eO]
imposes a heavy financial burden on the Universal Health Cestaggge (UHC
prevéion and delay of kidney deterioration are essential, particularly at th
level. However, the current healthcare system faces limitations in workfc
access to care in managing CKD patients in Thailand.

Objectiv€o develop an integrated primary care service model by involvin
pharmacists under the UHC system to prevent and delay €D progre
populations in Thailand.

MethodShis mixadthod research employed both action research and
experimental study. The study populatfopartatysheds at high risk of CKD wh
were customers of community pharmacies under the UHG skt in Heall
Khon Kaen, Maha Sarakham, and Kalasin). Data collectionGootOpface fron
May) . ORF .cOgl rcptclrgml Okmbcj Ogl rce
prevention, utilizing Microalbuminuria Rapid Test (MRT) fiodividegisotein s
with positive MRT results underwent estimated glomerular filtration rate (e
with eGHR ml/min/ , nBwiere referred to hospital nephrology clinics. Individt
| ce r gt cAOW/MIR O I pkCeivds IFESYIE r@odification counseling f
pharmacists, followed by remote pharmaceutical care arichrepdst MRT tes
Result§he majority of participants were female (72.0%), with a mean age
= 8.5). The average body mass index (BMI) was 24.7 kg/m? (S.D. = 4.0), w
overweight. Most volunteers had controlled blood pressaredessgd83.0%
estimated glomerular filtration rate (eGFR) of 75.1 ml/min/1.73 m? (S.D. =4
for chronic kidney disease (CKD) included age over 60 years (38.0%), hype
diabetes (23.0%). Among theapatiatiphB860% of participants had no under
diseases, followed by those with diabetes (23.0%) and hypertension (Z
comorbidities, 37.0% had no more than one comorbid condition, and
comorbidjti@sreening foritkgmdividuals for CKD was conducted among
participants. Proteinuria was detected in 205 individuals (20.5%), while 79¢
showed no signs of protein leakage. All individuals were provided with life
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advice to delay kidney function decline and were sghtzhiieg tmirfgliine
Microalbuminuria Rapid Tést GviRMjo@imong the 205 participants who initia
f bOspglcOnpmrcgl OjctcjqOFO0. Okaga
individuals (75.6%) had eGFR values greater than 60 ml/min/1.73 m?, w
(24.4%) had eGFR values beldw780mal/mitiie second round of testing,
gl bgtgbs _ jgqOucpcOdms| bpgerdeddittr. Among n c
them, 83 participants (77.6%) had eGFR values greater than 60 ml/min
participants (22.4%) had eGFR values belov@a0tallhirdlirtBuictuals were
referred for further treatment, of which 24 (32.4%) were diagnosed with CK
in hospital settings. Notabiyoaftieirged vention involvingHplddreteigiral
modification counseling tqstare€sidn, the number of participants with prot
decreased from 205 teedQtitn of 4W8#)intervention, which included CK
education, promotion of healthy lifestyle charagesjearaht sstfategies,
significantly improved kidney function as evidenced by statistically signific
in eGFR (p < 0.001). Overaligpartetparhsgh level of satisfaction with the pro
with a mean satisfaction score of 4.93 (S.D. = 0.30).

Conclusion and Disci$sodevelopment of a primary care system inte
community pharmacists for CKD screeningygpandelafigrridlisvieasible and
produces positive clinical and behavioral outcomes. Expanding the rol
pharmacists in CKiibprsigerficantly reduced proteinuria angsmpraoved /eGFf
This model should be supported by national policies, budget allocation,
capacity building to ensure susiznadioscade.

Policy Recommendations and Apmicatioasommendations synthesized fr
feedback frfonparticipating pharmacies and the Pharmacy Council include
community pharmacies as proactive health service units for CKD screeni
under the UHC; developing adaptal@deatscneemityg and pottedels with
multidiptinary collaboration; ensuring community engagement; Ssuppc
information systems for monitoring outcomes; and proposing a-comprehe
based CKD prevention model tdbeltNedeaality Office (NHSO).
Keyword3hronic Kidney Disease, Primary Care System, Community Phar
Health Coverage, Kidney Function Preservation
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agunalaunansiaduyansaala (Al Test Kit Detection)
1. awnnmswmsulung

Tawea: YOLOV8s (Ultralytics 8.3.91)

g13aua%: Tesla T4 GPU (15GB), Python 3.11, Torch 2.6.0 + CUDA
417U epoch: 120 58U

awEln: 1,191 A

AN validation: 110 2w

YUINATIN: 640x640

2. wansnadauluna (Model Performance)

- Precision (P): 88%
- Recall (R); 86%
- MAPS50 (AuuuELuY loU 50%): 90%

- MAP50-95 (A7uLkLEN loU wanaseau); 459%

3. Precision / Recall siopana:

Class Precision Recall mAP50 mAP50-95
Positive 88% 85% 88% 37%
Negative 96% 97% 97% 57%
T (Test) Invalid  80% 76% 85% 42%

VBNV :
Negative class dA3siuEg9qn (MAPS0 = 97%) — ssuuuenuaaulaun
Positive class uiiugd (mAP50 = 88%)

T (Test) Invalid wsiughsninanaay (mAPS0 = 85%, Recall = 76%) — D19ATIINEIAUINTES
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Confusion Matrix

35

30

Negative

Predicted

— 15

background

c Negative T background
True

Metrics (Uszansninwvasluina)

® metrics/precision(B) Wiiutiuatasmiilugg 10 epochs wsn wazAiilng 1.0 wunsis
Lamadl False Positive ¢ (Laaviiunsuaiusiugigs)
® metrics/recall(B) 591N 0.4 uaswsULds ~0.95 d191n 20 epochs vianedslunas L

ATRTUInglARTuINN (False Negative anad)
S

® metrics/mAP50(B) g¥9ua1n ~0.2 —> ~1.0 mnefsluaaaansaseyinglunmlaad lou
50%

® metrics/mAP50-95(B) 151910 0.1 uazAae) Wivudud 0.6 Sinsanunsausuuyeld Tasenald

augmentation %3e fine-tuning
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train/box_loss train/cls_loss train/dfl_loss metrics/precision(B) metrics/recall(B)

22 22
= results
2.00 N <o+ smooth | 2.0 0.8 0.81
175
18 0.6 .
1.50 2 16 .
0.4
1.25 1.4 "
. !
100 1.2 0.2
° S0 100 0 50 100 0 50 100 0 0 100 0 so 100
val/box_loss val/cls_loss val/dfi_loss metrics/mAPS0(B) metrics/mAPS50-95(8)
2.3
35
2.4 22 041
o 0.8
2.1
22 25 o6 03/
20 20
2.0 0.24
15 19 0.4
1.8 10 18 0.1
0.2
o 50 100 0 50 100 0 50 100 0 50 100 [v] 50 100

Loss 52%9149n158N (Training Loss)
® train/box_loss aRaBEwaliasnIn 1.6 — ~0.8 Fanefsilueaanunsoninnisel
Auius bounding box letsiudndusoss lafldyaruves overfitting (Sianasnaiiias)
® train/cls_loss anasan ~2.0 — 0.5 FenefivilunaainsnduunUisnyvesinglid
E‘ﬂ' = = ' = E=]
u nyldsuiey wanvilunateuilas

® train/dfl_loss anas91n 1.5 — 1.0 (DFL = Distribution Focal Loss) Wanailumaanusg

. e ) v o4 o &
ANMNNTAIAIALLNALTUUYEY bounding box IAuaiugiu

Validation Loss (nasauuugadaya Validation)

® val/box loss anaeRn 2.4 — ~1.4 uddanstianuiuenuas enafinanmsiyadaya

validation fifegwiivanuaienii
® val/cls_loss anasain 2.5 — ~0.5 ARefiu training loss uanainnisiieuiiiuualiuing
® val/dfl_loss anatan 1.8 — ~1.2 Insiinruduriuding widegluwualiais

e adunm Validation Loss 1A1uiuaiuannniIngg train #4819ifinan vuiayataya

validation UseiAulu Tuwadsld seneralize ladne
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=

HAGNSAINNTS validate lana YOLOVS uuyavagaey (test) Wansasi1ae 1w Precision,
Recall, way mAP Gatngliisnuseiiulssavsnmuadlueald
asu
Tunavianulaaun laed Precision waz Recall Tnd 90%
A1 MAP@50 g4l 95.3% uansiluinaainsanTaduinglaa

@ i o

s MAP@50-95 = 65.3% wansirdaianuyimelunmsasaduingisumiadsyu (strict loU)
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