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ABSTRACT

Currently, the blood bank at Bangkok Metropolitan Administration (BMA) General Hospital has found
that there is a large amount of blood ordered beyond the actual demand. Therefore, it is necessary to
develop an appropriate blood usage protocol by considering three indicators: 1. Crossmatch-to-transfusion
(C:T ratio) 2. Transfusion probability (%T) and 3. Transfusion index (Ti). This research aims to study blood
utilization and appropriate blood preparation guidelines for patients undergoing non-urgent orthopedic
surgery at BMA General Hospital. Data on physician blood orders and blood components were collected
using the complete crossmatch method for patients undergoing non-urgent orthopedic surgery at BMA
General Hospital, based on the hospital's patient medical record database for the past 3 years.

The research findings showed that 1,515 patients underwent non-urgent orthopedic surgery, and
physicians ordered 3,184 units of blood. A total of 603 patients used blood, amounting to 1,044 units. The
blood usage indices were as follows: C:T ratio = 3.05, %T = 39.80, Ti = 0.69. When classified by type of
surgery, the most blood was reserved for total knee replacement surgery, followed by open reduction of
fracture with internal fixation, and closed reduction of fracture with internal fixation. When analyzing the
data using Type and Screen (T&S) method for blood preparation, it was found that this method can save
457800 THB in costs compared to complete crossmatch method and reduce the staffs’ workload by 42,984
minutes.

In conclusion, for non-urgent orthopedic surgery patients at BMA General Hospital, there is an
excess of blood ordered beyond actual needs. Therefore, a more efficient blood utilization approach should
be implemented to reduce resource loss, work burden, and costs associated with blood preparation,

ultimately ensuring sufficient circulating blood and blood reserves in case of emergencies.

Keywords: type and screen, crossmatch-to-transfusion, transfusion probability, transfusion index, non-urgent

orthopedic surgery
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- Transfusion probability (%T)
- Transfusion index (T1i)
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Crossmatch-to-transfusion (C:T) ratio =

No. of units crossmatched

No. of units transfused
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No. of patients transfused % 100
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A Crossmatched Transfused C:T
Surgical procedure requested %T Ti
ratio
cases | units cases | units cases | units

Total knee replacement 532 1,098 532 985 147 217 454 2763 041
Open reduction (of fracture with internal fixation)
Tibia and Fibula (Leg NOS) 99 187 99 186 16 27 6.88 1616 027
Femur 89 232 89 229 65 142 161 7303 1.60
Radius and Ulna (Arm NOS) 43 75 43 66 6 13 508 1360 0.30
Humerus 25 b4 25 51 9 15 340 3600 0.60
Tarsals and Metatarsals (Foot NOS) 12 16 12 16 0 0 16.00 0.00 0.00
Carpals and Metacarpals (Hand NOS) 4 8 4 8 0 0 8.00 0.00 0.00
other specified bone 36 72 36 69 5 7 986 1388 0.19
Total 308 644 308 625 101 204 3.06 32.79 0.66
Closed reduction (of fracture with internal fixation)
Femur 163 369 163 368 91 162 242 5948 099
Tibia and Fibula (Leg NOS) 7 13 7 12 0 0  12.00 0.00 0.00
Tarsals and Metatarsals (Foot NOS) 1 2 1 2 1 1 2.00 100.00 1.00

1%
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dl ) A v [ v LY v ° [y ]
M13°19N 1 mﬂﬁm,mnaa@meawﬂwmmmmmﬂaamimsz@mmma ALUNTNNANDNT (§18)

Pre-op
Crossmatched Transfused C:T
Surgical procedure requested %T Ti
ratio

cases units cases units cases | units

Other specified bone 9 17 9 17 2 5 340 2941 055
Total 170 401 170 399 94 158 253 5530 0.93
Other Exploration and Decompression 147 440 147 401 94 190 211 6390 1.29

(Posterior Technicque of Spinal Canal,

Lumbar and Lumbosarcal Fusion)

Partial hip replacement 137 327 137 311 74 112 277 3431 082
Total hip replacement 70 170 70 162 46 79 205 6571 1.183
Debridement (of wound, Infection) 31 58 31 57 7 13 438 2258 042

Removal (of internal fixation device)

Femur 5 13 5 13 1 5 3.00 2000 5.00
Tibia and Fibula 3 5 3 5 1 1 500 3333 033
Other (Pelvic bones, Phalanges, Vertebrae 5 13 5 11 1 1 11.00  20.00 0.20
Total 13 31 13 29 3 3 9.66 23.08 0.23
Revision of knee replacement 13 33 13 28 5 9 311 3846 0.69
Revision of hip replacement 12 31 12 30 11 18 166 9169 150
Excision of intervertebral Disc 11 15 11 15 0 0 16.00 0.00 0.00
Ampulation 10 24 10 24 6 11 218 60.00 1.10
Osteotomy 4 6 4 6 0 0 6.00 0.00 0.00
Arthroscopy 4 4 4 4 0 0 4.00 0.00 0.00
Insertion (of partial spinal disc prosthesis, 3 8 3 6 0 0 6.00 0.00 0.00
cervical)

Reattachment 3 4 3 4 1 1 400 3333 033
Fusion, Posterior technique 2 4 2 4 0 0 4.00 0.00 0.00

(Dorsal and Dorsolumbar)

Bone graft 2 3 2 3 0 0 3.00 0.00 0.00
Excision of lesion 2 4 2 4 0 0 4.00 0.00  0.00
OTHER 41 89 41 87 14 25 348 3414 061
Total 1,515 3,394 1,515 3,184 603 1,044 3.056 39.80 0.69

P A v U LA a A t=ll Lo
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Surgical procedure
Elective
Appropriate use of blood Inappropriate use of blood
surgery
(C:T ratio < 2, %T > 30, Ti > 0.5) (C:T ratio > 2, %T < 30, Ti < 0.5)
® Total hip replacement ® Total knee replacement
® Revision of hip replacement ® Revision of knee replacement
® Other Exploration and @ Partial hip replacement
Decompression (Posterior ® Closed reduction (of fracture with internal fixation)
Technique of Spinal Canal, Lumbar - Femur
and Lumbosacral Fusion ) - Tibia and Fibula (Leg NOS)
® Closed reduction (of fracture with - Other specified bone
internal fixation) ® Open reduction (of fracture with internal fixation)
- Tarsals and Metatarsals (Foot NOS) - Humerus
® Open reduction (of fracture with - Carpals and Metacarpals (Hand NOS)
internal fixation) - Radius and Ulna (Arm NOS)
- Femur - Tarsals and Metatarsals (Foot NOS)
® Ampulation - Tibia and Fibula (Leg NOS)
® Other Arthrotomy, Hip - Other specified bone
Orthopedics

® Removal (of internal fixation device)
- Femur

(24 surgical
- Tibia and Fibula

procedures)
- Other (Pelvic bones, Phalanges, Vertebrae)

® Debridement (of wound, Infection)

® Excision (of intervertebral Disc)

® Insertion (of partial spinal disc prosthesis,
cervical)

® Fusion, Posterior technique (Dorsal and

Dorsolumbar)

Bone graft

Excision of the lesion

Osteotomy

Arthroscopy

Reattachment

Other Arthrotomy, knee

OTHER

Total 7 17

o
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complete crossmatch fU T&S WA uaadwig

Blood preparation and Cost of blood preparation The total The total FTE
blood transfusion cost of cost of
blood blood
Number of | Number of | Actual | ABO, Rh, Ab preparation | transfusion
preparation | transfusion | usage | screening/case | Crossmatching/unit| (THB) (THB) complete | T&S
(case/unit) | (case/unit) (%) (150 THB) (150 THB) crossmatch
1,615/ 603/ 32.79 227,250 477,600 704,850 247,050 79,344 36,360
3,184 1,044
ﬂ'liﬂﬁﬂﬁ']ﬁlwaﬂ'ﬁaﬂuﬂ ﬂa@@a”aaﬁ’umiﬁﬂmma@mgmﬁ; WIALEN LALADA 61%
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Case Report

Nodular malignant melanoma in a Thai elderly patient with underlying
psoriasis: A case report

Apichaya Thanyavuthi, MD

Department of Medicine, Bangkok Metropolitan Administration General Hospital, Bangkok
ABSTRACT

We reported a 77-year-old Thai male with a history of plaque psoriasis presented to the outpatient
department of Bangkok Metropolitan Administration General Hospital. Clinical examination revealed a new-
onset hyperkeratotic, hyperpigmented plaque on the left leg. The lesion had persisted for two months and
enlarged despite treatment with topical keratolytic agent and steroid.

Physical examination revealed a 0.5 x 1 cm hyperkeratotic plaque with adherent scale and ipsilateral
inguinal lymphadenopathy (~0.5 cm). The lesion rapidly progressed over 3 weeks into a granulated nodule
which was occasionally bleeding. The skin biopsy revealed nodular malignant melanoma, Clark’s level IV,
with a mitotic rate of 2-3/HPF. Immunohistochemistry was positive for HMB-45, S100, and Melan-A.
Imaging showed a 1.2 cm suspicious liver nodule and bilateral inguinal lymphadenopathy, consistent with
clinical stage IV melanoma.

The patient was referred for palliative chemotherapy. Despite two cycles, the disease progressed
rapidly, with increasing lymphadenopathy and transformation of the skin lesion into a necrotic, ulcerated
mass. This case highlights the critical importance of early biopsy in patients with persistent or evolving
skin lesions, especially those with chronic dermatoses like psoriasis. Malignant melanoma can mimic
benign conditions, and delayed diagnosis significantly impacts prognosis. Early histopathological evaluation

is essential for accurate diagnosis and timely intervention.

Keywords: melanoma, nodular malignant melanoma, psoriasis
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INTRODUCTION

CASE REPORT

Psoriasis is a chronic immune-mediated
inflammatory skin disease characterized by
erythematous plaques with silvery scales, commonly
affecting extensor skin and scalp. It is increasingly
recognized as a systemic condition, with associations
to psoriatic arthritis, cardiovascular disease,
metabolic syndrome, inflammatory bowel diseases,
and psychological disorders such as depression.'™
The pathogenesis involves dysregulation of both the
innate and adaptive immune systems, contributing
to sustained systemic inflammation.’

Chronic inflammation and immune
dysregulation in psoriasis are thought to impair
normal cancer surveillance mechanisms.”” As a
result, patients with psoriasis have an elevated risk
of developing certain malignancies, particularly
non-melanoma skin cancers. While the association
with malignant melanoma is less pronounced, it
remains a clinical concern. Factors contributing to
increased cancer risk include persistent oxidative
stress, prolonged inflammation, and long-term use
of systemic immunosuppressants or biologic agents.

Despite this potential risk, melanoma
diagnosis in psoriatic patients can be delayed or
overlooked due to overlapping clinical features or
misattribution of new lesions to the underlying
dermatosis. This diagnostic challenge underscores a
gap in clinical vigilance and early recognition
strategies for malignancies in patients with chronic
skin conditions.

This report presents a case of nodular
malignant melanoma in a patient with longstanding
psoriasis, highlighting the diagnostic difficulty and
the need for early biopsy of atypical or nonresponsive
lesions. The aim is to raise awareness of melanoma
risk in psoriatic patients and to emphasize the

importance of timely histopathological evaluation.
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A 77-year-old Thai male presented to the
outpatient department of Bangkok Metropolitan
Administration General Hospital with a new-onset
skin lesion on the lateral aspect of his left leg for 2
months. He had a long-standing history of plaque-
type psoriasis, diagnosed over a decade prior,
which had been well-controlled with topical
corticosteroids and coal tar ointment. Initiation of
systemic treatment had been planned but deferred
due to underlying chronic kidney disease (CKD)
stage 4.

Approximately one year prior to presentation,
the patient developed generalized exfoliative
dermatitis confirmed diagnosis with skin biopsy,
presumed to be secondary to psoriasis. This episode
resolved following a short course of systemic
corticosteroids. His plaque-type psoriasis was
clinically well controlled with topical medications,
except for persistent hyperpigmented, hyperkeratotic
plagues on both legs, which overlapped with
features of xerotic eczema and chronic venous
stasis. Ten months later, he noticed the development
of a more hyperpigmented and hyperkeratotic
plaque on the lateral aspect of his left leg. The
lesion was asymptomatic, with no associated pain
or pruritus. Despite the use of topical keratolytic
agents and high-potency corticosteroids, the lesion
progressively enlarged and evolved into a
granulating, bleeding nodule within a few weeks.

His past medical history included
hypertension, stage 4 chronic kidney disease,
dyslipidemia, gouty arthritis, and benign prostatic
hyperplasia. The patient had no personal or family
history of skin cancer. However, he reported
significant occupational sun exposure during his
earlier years as a field laborer, without regular use of

photoprotective measures.
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Physical examination of the new evolving
lesion revealed a hyperpigmented, hyperkeratotic
plague with irregular borders with central
prominence, measuring approximately 1 x 1.5 cm.
The surface appeared thickened with adherent
scale and early nodular changes. No tenderness or
warmth was noted, but a palpable left inguinal
lymph node measuring approximately 0.5 cm was

present.

INVESTIGATIONS

» Skin biopsy: Histopathological examination
revealed epidermal ulceration and thinning, with
pagetoid spread of atypical melanocytes into the
upper layers of the epidermis. These melanocytes
exhibited marked cytologic atypia, characterized by
large, hyperchromatic nuclei, irregular nuclear
contours, and nuclear pleomorphism. Frequent
mitotic figures were observed (mitotic rate: 2-3 per
high power field). The findings are compatible with
nodular malignant melanoma, Clark’s level IV.
Immunohistochemical staining was positive for
HMB-45, S100, and Melan-A, supporting the
diagnosis.

* Chest X-ray: Unremarkable

* Contrast-enhanced CT chest and abdomen:
Mildly enhancing 1.2 cm hepatic nodule suggestive
of metastasis

» Bone scan: No evidence of bony metastasis

DIAGNOSIS AND STAGING

The final diagnosis was nodular malignant
melanoma of the left leg, clinical stage IV, based on
histopathology findings and bilateral inguinal lymph

node involvement with suspicious liver metastasis.

MANAGEMENT

The patient was referred to oncology,
radiology, and plastic surgery teams. A palliative
chemotherapy regimen with Carboplatin and
Paclitaxel was initiated. Despite two cycles, the
disease progressed with increasing lymphadenopathy
and continued growth of the primary lesion.
Following multidisciplinary discussions and shared
decision-making with the patient and his family,
care goals were redirected toward palliation.

Over subsequent months, the cutaneous
lesion evolved into a large, ulcerated, necrotic mass
with foul odor and frequent bleeding, measuring
approximately 8 x 6 x 6 cm. Two months later, the
patient’s condition deteriorated rapidly. He was
admitted to hospital and passed away shortly

thereafter due to septic shock.

DISCUSSION

This case underscores the diagnostic
complexity and clinical pitfalls associated with
evaluating new or evolving skin lesions in patients
with pre-existing chronic inflammatory dermatoses
such as psoriasis. While psoriasis is primarily
recognized as a chronic immune-mediated skin
disease, it is increasingly acknowledged as
a systemic condition characterized by immune
dysregulation, persistent inflammation, and oxidative
stress, all of which are implicated in carcinogenesis.”
Emerging evidence has linked psoriasis to an
elevated risk of malignancies, particularly non-
melanoma skin cancers; however, an increased risk
of melanoma has also been observed, albeit less

consistently.”
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For example, Loft et al. emphasized that risk
in psoriatic patients is multifactorial, involving
disease severity, cumulative immunosuppressive
exposure, ultraviolet (UV) radiation, and behavioral
factors such as smoking and alcohol use.’ A
systematic review and meta-analysis by Esse et al.
found a non-significant but elevated hazard ratio for
melanoma in patients with psoriasis treated with
biologics compared to those on conventional
systemic therapy (HR 1.57; 95% CI, 0.61-4.09).
Although not statistically significant, the wide
confidence interval and lack of control for UV
exposure and skin type suggest a potential risk that
cannot be ruled out.’ Adding further depth,
a recent narrative review by Potestio et al. provided
a comprehensive comparison of the skin cancer risk
profiles associated with various psoriasis treatments.
The review supports that while modern biologics,
especially IL-17 and IL-23 inhibitors, show a
favorable safety profile, caution is still warranted.
Patients with a history of long-term methotrexate,
cyclosporine, or PUVA exposure remain at elevated
risk, and require long-term dermatologic surveillance.”

Interestingly, in our patient, no prior systemic
or biologic therapy had been administered. His
psoriasis was controlled solely with topical
corticosteroids and coal tar preparations.
Nonetheless, he developed a rapidly progressing
nodular malignant melanoma, supporting the
hypothesis that the chronic inflammatory milieu of
psoriasis alone—independent of immunosuppression—
may increase the risk of melanomagenesis. This is
supported by a recent review by Balda et al., who
reported a 1.53-fold increased risk of melanoma in
psoriatic patients,9 and by Zhao et al.,, whose
Mendelian randomization study provided genetic
evidence supporting a potential causal relationship

. . 10
between psoriasis and cutaneous melanoma.
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Moreover, a recent flare of exfoliative
dermatitis and chronic venous stasis in our patient
may have obscured early melanoma-specific
changes such as dyspigmentation or lesion
asymmetry, delaying recognition. This diagnostic
masking effect poses a significant clinical challenge.
Similar cases have been rarely reported, although
delayed melanoma diagnosis in the setting of
psoriatic or eczematous skin has been noted
anecdotally.

Given these overlapping clinical features,
clinicians may incorrectly attribute evolving lesions
to psoriasis itself, thereby delaying biopsy. Our case
illustrates how such misattribution can lead to late-
stage melanoma diagnosis, adversely impacting
prognosis. A high index of suspicion is thus
warranted when psoriatic lesions demonstrate
atypical features, rapid progression or fail to respond
to standard therapies.

From a clinical management perspective,
regular full-body skin examinations should be
considered in psoriatic patients, particularly those
with additional risk factors such as extensive UV
exposure, fair skin type, or a personal/family history
of skin cancer. For patients on long-term systemic
or biologic therapies, dermatologic surveillance
should be standardized and possibly performed at
6- to 12-month intervals depending on risk
stratification.

The management of malignant melanoma has
evolved significantly over the past decade, shifting
from conventional chemotherapy to targeted therapy
and immunotherapy'', both of which have markedly
improved survival outcomes. However, in our case
due to advanced disease with unresectable lesions,
poor performance status and progression despite
systemic therapy, the therapeutic approach shifts

toward symptom-directed palliative care.
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To our knowledge, this represents one of the
earliest documented cases of primary cutaneous
malignant melanoma arising in a psoriatic patient
managed exclusively with topical therapies and
without prior systemic immunosuppression. It
serves as a crucial reminder that melanoma can
occur even in the absence of classic risk factors and

may mimic benign dermatoses in its early stages.

CONCLUSION

This case highlights the importance of early

skin cancer detection in patients with psoriasis,

even in the absence of systemic immunosuppression.
Clinicians should maintain a high index of suspicion
and perform a biopsy on any new or atypical lesion,
particularly those that persist or do not respond to
standard psoriasis treatment. It is recommended
that new lesions should be biopsied at the time of
first concern—without waiting for clear malignant
features such as rapid growth or ulceration. Regular
dermatologic follow-up should be considered,
especially in elderly patients or those with risk

factors like chronic sun exposure or previous skin

cancer.

Figure 1a Initial clinical presentation of the lesion on the patient’s left ankle, showing a hyperkeratotic,

hyperpigmented scaly plaque with central prominence, measuring approximately 1 x 1.5 cm, presented

for two months prior to evaluation.
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Figure 1b On follow-up after two weeks, the lesion on the left leg demonstrated progressive enlargement,
evolving into a granulating, ulcerated plagque with surrounding areas of irregular hyperpigmented

discoloration, indicating ongoing disease activity.

Figure 1c Further enlargement of the lesion on the left leg was observed after two months of progression,
revealing a large exophytic mass with a heterogeneous surface, including crusting, ulceration, and areas

of yellowish necrotic tissue, despite the initiation of palliative chemotherapy.
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Figure 2 Full view of the lesion a few months after the patient discontinued palliative chemotherapy and
continued with supportive care only, showing a large, granulating nodular mass on the lateral aspect of the
left lower leg. The surface demonstrated areas of tissue necrosis and yellowish crusting. The lesion

measured approximately 8 x 6 cm.

Figure 3 Close-up view of the exophytic nodular lesion on the lateral aspect of the left lower leg,

captured after several months of progression and ongoing palliative treatment.
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Figure 4 Low-power histopathological view of the lesional biopsy, stained with Hematoxylin and Eosin
(H&E), demonstrating dense infiltration of atypical melanocytes within the dermis along with epidermal

ulceration.

Figure 5 High-power histopathological view of the same lesion (H&E stain), revealing atypical
melanocytes with pleomorphic nuclei and the presence of numerous mitotic figures, indicative of high

proliferative activity.
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Treatment of gout according to Thai national lists of essential medicines

ASyan wilnnsal W,

NARNTUBIENTIN lsameninanang
[ 1
reaaga

Tamddulsaiinulatoaua:d Lmﬂmfmaaaﬁ@ﬂﬁaiﬁm%u 1o mﬁmmﬁmﬁfﬁmﬁa m%ﬂiﬂﬂ%ﬂi‘%lﬁaﬁﬂﬂ
‘mﬂwma”lmumﬁﬂmvl,mmmvﬂmvmvlﬁa@mmwmwvlm msﬂimﬂaqummw LLavmﬂmuma@mi@asﬂ
Fugmntimssnm GNmemﬂmﬂwﬂiﬂmemmuwﬂsvmﬁ%a@mmaaqmmmm‘wanme@

@mwmamﬁﬁmﬂ@maemi@giﬂm{lmumimnw HLA-B*5801 Wiodansosmsurien allopurinal uae
frmonmalgendismatunanginmale (uricosuric) yngihelsisnananldin allopurinol wagennaal uricosuric et
v fenaananua lleithmanalumssnm nande suduesnlwdondesnnnt 6 dadnsudoindaas (un/aa.)
Sefidorimnslaen febuxostat mmﬁaﬂﬂuﬁtﬁmwﬁﬂLL‘Viaﬁma FeneslimesniiatiostumarEush mesnm
TasnEUIRELNGY wasmILssiusiniomsinmlsaTi

enahasy: 1M, nangan, wien, Su, T manusn@, allupurinol, febuxostat
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YN

Taeumefiulaeting it aefigaungulzadasiay
I@aé’mﬁuﬁﬁ’ms@ﬁ’um@g%ﬂgl,mﬁa@ﬁgaLLasmm‘mﬁLﬂ
gﬂi@Lﬂﬁi;‘:%éa%ﬁﬁﬂ”@ﬂwﬂﬁ (chronic tophaceous
gout) TeAHAARA TS INANIN LaseATIWE I (aid
ynlesumasnnd lalmangan

Taqrlunmenssamavanysziugaanmuviend e

diutsenuahdlunmasnmlsamd lagliinmansa
FansasfutanEaen WATAMENITNMIU TN
Lmqﬂmimwmma@m@mﬂ febuxostat TodiGanlams
Taen UW@’NN%NQ@NJ%NWLWQLNEJLLW‘SLLWJ‘VINTH‘S‘ST\H’]
Bmﬂmmmmwﬁimﬂm Lazatlsrns gy
tygemanuiena

s2INaINeLazna lnmstialsa

Tsamdiiulaalungudasniauiinglaunniige
Tnufiemagnilansousiiosniiosay 1 fedauas 6.8
udhudnfime TundmeniBedenmgndavay 1.1 Tudu
wazdoras 0.8 Twunwald! ToauwgrGnsaiia
mﬂ%ﬂuﬂqﬂgﬁmﬂl* ’

TastidesshenivisiRalsame leuinngnm
¢inlwAangs’ mwmmma“ﬂi@mﬂhma@m finamn
masenInginiisnn matunsaginiives viar

2 g lassnwsaslngiiieanmadunsegsn
oy’ *

N152hane

mﬂmLagmﬂmm@waam’szm@guj%ﬂﬁlw,ﬁa@gd
1 Y G ¥ nll a A
wtislaifin 4 svey lakn ‘szagwmaznwum@giﬂsl,maa@
QﬂI@ﬂ&Jﬁmmi (asymptomatic hyperuricemia) 3¢8¢
JOONFUREUNSY (acute gouty arthritis) SLeEITERN
JoNFUREUNAY (intercritical gout) WALILELSDTIN
A Y . v LY
Snaulnia (chronic tophaceous gout) @ﬂaamnuwwu
wngluszesdasniaudeunas loamssniaulunss
v Aa n{ v ¥ ¥ o 6

wsnaniedvh dawh wawsldln 1-2 dmdt o
Uaaflanaquussaniistufnainin maiedasnisy
BUUNABIARLATINANHNDUAZANINFUUIININTUNH
JLULIA UenaNEINTaReMISNLELTITaau o lo
v A % ¥ g o Allnl % dl
e uasniesaeas 15 mgﬁwzlﬁaﬂwmaﬂwﬁa %
1usgazﬁawaﬁ91ﬂ1iﬁa®6ﬂ”aagﬂkﬂaa@ WUMIAEnIEgn
wasiedaragl®’

mMaatadefdungsgIugega (gold standard)
AENIATIANUNAN monosodium urate (MSU) Tsh
VL ¥ A v ‘[ 37 | A Y o w SL
292930 NaIWE"7 WAMNATENNAIUGTIA H13190

¥ Aan [ v ainl AII v o 6

Emei’awmmVL@%@mmmmmswmﬂwmﬂﬂi@Lm@
SLEL FILERI e TN 1°

Y [ Aan ! o 6 &
m‘mﬁ 1 ﬂﬂ‘]ﬂmgaﬁﬂ'ﬁ%a39?7\75%'&@3%70ﬂa%ﬂﬁ"ﬂ”ﬂ%iﬁyﬁﬂﬁﬂiiﬂLﬂ']@]@ﬂLﬁ‘].lE

|
Y A v

- Snwnudafisney 1 90 leawmwnaatiailsweayh (first metatarsophalangeal joint)

- onmdashiEufetuateninga loesindszevnamdsudEuiiamaanionmanniigamelu 24 4alas

- DIMTHANLSID

1 A a v v = 1 goJ (% A A4 ¥
- VLNmNﬁﬂﬂ@‘Vﬁa bbAICLITL mﬂ@ TJNﬂﬂﬁxlﬂ?%ﬁﬂﬁd%’]%%ﬂ%i@i‘ﬁ‘ﬂ BVL@

- eflmITesniEusnan s NI aNED

- LNerEy

- mensaginlwdengevisadmsldeniivh ifianensaginlwdangs ww endinlaamy

- Tselunan cardiometabolic #snsnuiislsarlauaznaanidon watlsaiifinananuiadndvosumuais

visalsnlaidon
- raulna

mysnmlsamdmutatavasen infomdnuiond 47
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59N

masnmlseime Ussnausemasnmndadnisy
Bauwal mysnmanznsaginbwdengs mstlastu
nsrhiBLe miﬁ%’uLﬂﬁauaWﬁWiLLaxwgaﬂiiw WAYMS
Uszfinsasdmssnelsatan Tagluunawit
asma’nﬁqLawwzmﬁnmﬁﬁag'ﬁluﬂizmﬂiwEJ

MSNNLDBNLHULRLLWA (gout flare management)

AANMIIANR Y IM TS NIN LB NLELIRLLINAL
Aans lasueeuMIsNIELaE19TIS) SANieT
LN NN T DS N UL LN % 1w A
UANAINMT MATUENABMIBNIEL MIRNMT U Ly
mstszaudugansntitanamstie et ©

1 %3 ¥ 0 F 2] a [ E2 1

tn 3 ﬂqmaﬂﬂmﬂmmaamﬁumwwau 1aun en

NENEIEsOER (corticosteroids) YarHesseyu Sawda
a % U 1% (% A:J I 1 a 6
wavdainas enshumssniaun il dadasans (non-
steroidal anti-inflammatory drugs; NSAIDs) Wag
colchicine® ® * Towanansn i lalunafidains
6 12 A fle/ | 61 A o I . A
maidenldenngnlaaueyiy lsasan e

Sutssmusgdn wasanuToLaIETe Tunsdifien
(% a U a a
Sudsgmumathn Rasenlfinafiusesd uguouda
% E2 a v A A a Y v 9
WANAIN ARKIVADARAN NTORAIND

UL

o a Gl a .
NMFINWINNILNIALIN LULADAF (urate-lowering therapy)
6 U a A 6
sg@ﬂizaqmmmﬂﬁﬁma@m@gsﬂsl,w,aa@slu%mﬂm
laun msavatawdn MSU nmisiladriunissniay
BUWEU8978 aaunenanlvNe wastlassumsyhae
o 6,13,14I djﬂj A o QSL A o
n3Len audithnanefs seaunIngn wdonsh

o len

NN 6 AainsudainTang (un./aq.)
5 1n./oA. Tt heszazeseidraulmta’ ! uelisnt

3un/ea."
TOLNTNIINAIEENAANTALINENAIULI
sna@amﬂﬂim”ﬂuﬂismﬁaw%ﬂaL;ﬁm 1) 2563 wand
M3N 2°
£ 1 Z v v 24 1
UBNANTDLITI 96194 amm%mahﬁqmizmﬂ
Lmuquﬂa”qLLuzﬁﬂw’l‘%m&na@m@g%ﬂiuw:ﬂaaﬁﬁms
[ A [ g.// c:id v 1 = A a 2
SNELRLLWAY 1 A53 NEuoan 40 1 visedsvey
Aa A 1 A =) 1 % 1
g'ﬁﬂel,w,aamnﬂﬂm 8 wn./oa. uavsaadlsasan leun
melaiFen enudulafings lsndlanadon uag
Mzilang!
Aa A dld o 1 =
wmmma@m@anwmmmﬂuﬂimﬂimm
2 990 oA idudamsashansngsn (uricostatic)
I allopurinol 1ay febuxostat LAENANMITUNTR
%%ﬂmﬂ@] (uricosuric) \1@1511,?1' probenecid, benzbromarone
WA sulfinpyrazone MBS A allopurinol”
o mﬁagsluﬁmﬁama”ml,msm@ 1 allopurinol,

febuxostat, probenecid L& benzbromarone'

ansef 2 TotsTMEnmmEnaanIneAnmaushrassnaslsade isumeamsgamEm®

ungrhahadslisnm

- fnsshieudeumaimesds snnniwRanii 2 eseded]
- sveerintaulmis

- EANUMINENITEYNIINMNTITIR

.9 on ~d
b IsnnuuUSiEa e
C MEENELBLLWENNNT 1 053 ue liA 2 asielad]

- edniay 1 easshniulafeasesidsudsrasd 3 auly wieszduginludonmnni 9 an /ea.

A dal a
MiﬂN%ﬂ%ﬂNL(ﬂ%‘]ﬁ?ﬂﬂ%

o v v (9 1 a ‘ﬂl
wsh leadumasnmagediSanla
- MIENLEUREUNAUATILIN

- mngAnlwdenglagliflorns GraunsegSnannnt 6.8 un./ag)

48 @Sy wiimnsal
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1M kL svaeaasen allopurinol Aoledaus mmﬁ’usﬁ’auﬁuﬁmm@ﬂu@ﬁ 1 aga Mg AHS ay
fiu maculopapular rash eruption (MPE) swisomsnt  wuleipeniiessasay 0.1 ueivh IAne magissauiis
T39lunga severe cutaneous adverse reactions  UAEAR ot Taduideefiduiusiunns AHS dudadu
(SCAR) @y allopurinol hypersensitivity syndrome g‘ﬂ‘ﬁi 2%
(AHS) loaavnvasaims nslssasdusiazaiad

Allopurinol
hypersensitivity
inol AHS

Induced DRESS

Allopurinol MPE

Induced SCAR
Allopurinol

Induced SJS/TEN

gﬂ‘/’i 1 POUSTDINMS kSLTasemasen allopurinol ¢ee : AHS (allupurinol hypersensitivity syndrome),
DRESS (drug reaction with eosinophilia and systemic symptoms), MPE (maculopapular eruption), SCAR
(severe cutaneous adverse reactions), SJS (Stevens-Johnson syndrome), TEN (toxic epidermal necrolysis)
AALUaIRN Stamp LK, Barclay ML. How to prevent allopurinol hypersensitivity reactions? Rheumatology
(Oxford). 2018;57(suppl_1):135-i41. tkay Stamp LK, Day RO, Yun J. Allopurinol hypersensitivity: investigating
the cause and minimizing the risk. Nat Rev Rheumatol. 2016;12(4):235-42."*

1 Wugnisu anudinduvosn
- ; VUIAY
A1515187 allopurinol
=1 o i
U HLA-B*5801 mainuvedla

Tua4 6-8 dlaniusn =
. mvlaane

gﬂﬁ 2 TRstnfeaueha q fduuEuny AHS Fauiasan Stamp LK, Barclay ML. How to prevent
allopurinol hypersensitivity reactions? Rheumatology (Oxford). 2018:57(suppl_1):i35-i41. k¢ Stamp LK, Day
RO, Yun J. Allopurinol hypersensitivity: investigating the cause and minimizing the risk. Nat Rev Rheumatol.
2016;12(4):235-42." "

mysnmlsamdmutatavasen fyfomdnuiond 49



Taenslaseninanans 9 40 safufl 1 anTien - Aounem 2568

Tutszrnslne mefiasranuiiu HLA-B*5801
w’ﬁ'mfam?%m@iaﬂmﬁ@w allopurinol induced Stevens-
Johnson syndrome (SJS)/ toxic epidermal necrolysis
(TEN) gefls 304-348 whifteurfumed inufudnan
WaTWUANNYNYIEuTDYAY 12-19% %dﬁ%ﬂﬁ%mi

18,19

d499798% HLA-B*5801 snsnsniinaeldlunsdiaTa
fauaNe allopurinol Glum:ﬂaal,m@%wﬂmim 39073
e INathaIna

enduEmMIaensaYin febuxostat gnusTald

T Benvdnuisnd Tag Lﬁaﬁuﬂmmazm@ﬁﬂh
A A A v Y A o X
dongs lnefliauladoladamiidisinlai
1 m:ﬂw%mm@?ﬁuw”m allopurinol FHAUMIS
a v v A U . .
waeddarhalumslfinngs uricosuric
2. ffihelsamanfifu HLA-B*5801 uaydl
Fanlumsldenngu uricosuric
3. wihalseimdidazstnsmeinannnd 6 sn /aa.
mwa”amﬂﬁﬁelfﬁmmjm uricosuric 53NNU allopurinol
Tnasnafimsnzes
) €nial (% a I
4. fihelsamdidsesiunseeinsnnnt 6 an /ag.
mwa”amﬂmﬁslfﬁ’mmju uricosuric GL%ﬂiiﬁEﬂyﬂ’J BfILNEN
allopurinol FHATUIS 30HE1 HLA-B*5801
< A AR Y . v A
uenmadan natiil 14 allopurinol waas
Lauvlﬁﬁﬁ@ﬁ’uqalﬁu 3 WhaasmUn@ visaia@uiin 2 wh
PagaEeUnawlieN LLazﬂm”amyﬁﬂ%mﬂa;N uricosuric
A o A v (% v A
fndanuaviaenaayis mald febuxostat e
Allal £ A A a cll 1 v
7ilsevnlanaznannidan Wadanudtssalsniala
LaADALEDAE"
I . . A v v A A all
NN uricosuric JTAITILIIND MTMANELN
Tusfihefffia lumafuasagdoinadsy Tadinlu
Aa ° ydll 9: ¥ A = cll
maduTaamy ensunshliauh iRameLasaniae
mMzanaei” # Tstssadumnmarnaueas anan
Sueniazseiielasuen levenusiazadioaansnldle
§6199M3N909989 9 (glomerular filtration rate, GFR)®”
% GLaNeNart AaLaed luenaed 3
PNRLNAANTALINLAZTEMITITIIMT IARUERS
Tugeh 3 uusshliifuannsnginunassnman

TN LUNAwNEALa ST 2 dUen © wae

50 @SN wiflmnsol

ynddasnisudsunduley Suaneifldosniay
Gaunauled® Tuansfguanlsadoludseine
ansgaudmuush Wisumansdtasniaudaundu
1NN ﬂmmwdwLLuym‘mu@ﬁ"'uLmuﬁﬂﬁ%ﬂmuwﬁ
Golas mmﬂmmquﬂwa@ma@m@mﬂg e
msmwmmum@gsﬂﬁl,maawaaLﬁwma@m@
(3 msfinmamn 2-4 etk aundszdunsaginlu
Wonazhaihnane wa”ammi’?%mwa@mmnﬁ 3-12
Wau %
WM lsame uSuyssmenesauseg
SLugﬂﬁ 3 I@aLlﬁmL@owwzmﬁa%lﬁluﬁiy%mwﬁmmm@
Foyanihalsame (unanswa ICD 10) 7

%@ﬂU@ﬁ%ﬂ@?ﬂ?ﬂﬁﬁS\lT’NW eNLANANLaUNAS 5

2°h 2%

Swwiean 811 T fnaasrafiv HLA-B*5801 d1uau
169 18 WASWURALAINE WU 36 318 Aaiuanugnuos
A ¥ A Y k4 Yo A d!
fusaeay 23 Arfihesouny 68 lesuenannsaein 39
daulng)lesuen allopurinol Aewfiusaeay 79 vasfile
Alesuenannangsn seunIngSndadhmnanamssnmn
J0uaY 38 V0IRLIEVIINNG

v

mstasnwnsnisuda (gout flare prophylaxis)

A A A v -

dasnnluasusifinmsuwduuuasasszaugsn
Mo iRaTasnisudaunanle 29uugilbing
SmmiietlastutasnisUIBRLWa LN colchicine 11
WA 0.6-1.2 NN./T% A58 prednisolone 2%41® 5-10
NN/ vi308N NSAIDs 2a6° ¢ Taeusi) colchicine

7,11, 26

4 1 v
53&1&’361?1151%&1']@813%@8

mnmwmﬂamau

7,9, 11 I [ a GL A X
6 LAau ¥39auUNNITAUNIAYSN lAonazh
whoane®

msfasonlfieialatuediutadurasiinag
Tne colchicine fdaftoseilurinelsndiy Indondos
aensusimevihanang cytochrome P450 3A4 38
P-glycoprotein i)} clarithromycin cyclosporin azole

W10

‘w%ammju proteinase inhibitors™ * "

colchicine WA lNTIN 47
v allnl 1 A A
Khenfi;gannn 70 T esiasananewegn
colchicine 8930818% 50 MNAUNATLULIN
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5-7, 24, 25

Faen (AwIaLainen) YaEN Ufisensianuasen 22AI55%39 N15A5AAAM
¥
e8uEIN19§99N3AL3N (uricostatic)
Allopurinol 1.5 Y229 GFR - 800 #N./2% azathioprine mercaptopurine Wy  WWAIM N1y AHS MIYNNUYDIGI
(100 {n., 300 &N.) Tiuay 1 059 Bumenash theophylline iaulmldiugs nalanszgn mavhauadle

WasLSUNNIAENT

emassysizaadaion

Febuxostat
(80 un.)

40-120 NN/ 3%
Tiuay 1 ass

azathioprine mercaptopurine g

theophylline

il eniaulesldiugs ane
wnsndawmaialauazmaaciden
nalanszgn

MIYNIUL DI
mavhamasle
mmﬂmgﬁﬂmamﬁmﬁa@

guiamsdunsaginmsla (uricosuric)

Probenecid 500-2000 NN/ aspirin methotrexate penicillin ﬁﬂmwﬁuﬁﬂmw miﬁmmaﬂm
(500 «n.) s liiuay 2 A9 cephalosporin naproxen WA NIz WS
- GFR > 50 indomethacin zidovudine Wazendh 9
Benzbromarone 50-200 &N./3% warfarin sulfonylureas phenytoin ﬁ’ﬂwwﬁuﬂﬂmaz MIYNNULDIGIL
(100 &n.) v liuas 2 ass fluconazole rifampicin 0 porphyria mavhauzadle
- GFR > 20 MIeUaNIEY
6
Sulfinpyrazone GFR > 50: 200-800 &n./3% sulfonamide sulfonylurea warfarin quﬁm”mmﬁamamaam%mLaam miﬁmwnm%
(100 &n.) wisliiuay 2 @39 aspirin falwmadulaane PRSI S ANETEhT)
- GFR > 10 GFR 10-50: amm@maﬁaaas 50 ﬂ(ﬂ‘l‘ﬂﬂ‘ig(ﬂﬂ

¢hela: GFR (glomerular infiltration rate) fasammMyzasandle fnihofiadaasdawniids 1.73 enaawes (a. /il 73 938, 3n. ((adnsy)

lLLELLE,

hdad

o
i

<

b

899¢ MRLYLIMN - MULEUMN T WMEE O WL SLSUBLITLREMAY

o
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<

HLA-B*35801/1{t1 allopurinol
waauiaz i | HavINKI BN
Allopurinol — —— dofwnis19ongy uricosuric
1fv1 allopurinol Wienueu lmiduga
i i
l Febuxostat + l
Benzbromarone/Probenecid #ip Febuxostat  «—
Benzbromarone/Probenecid A
v .
szauginluiden <6 un/aa, seAuginluiden <6 un/aa.
hily | W 1 l hily
deviwms 19nngu uricosuric nsinuudu
s | i
Allopurinol + Benzbromarone/Probenecid
seduginludon <6 un/ma. Tl
1 |
* ray - W ' - A 4 X a | o 1
Wnstovasy wulmiduguiu 3 phveadnnd nie vty 2 mvesszauneulven

51U 3 whmamssnenlsaimdenuen lungemdnuiend

- MWLEUN T W OF W[k DLEU@LFLLBMDQI&LELLL O

<

b

894¢ MRLKLNE
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m'mw 4 9WAeN colchicine Lwaﬂ’jaqﬂumiﬂmueﬁﬂu
Nﬂ’JEJIiﬂvLG]LﬁaNLia‘N

Sas1MeNTasYas e
(308./w1%1/1.73 @15.81.)

A0

0.6 4N. AL 2 A3

>/= 50

35-49 06 30, gz 1 0%
10-34 0.6 &N. %N 2-3 1%
<10 Vl,simﬂﬁn colchicine

MeUsULRaRIMNSLAZNG AN (diet and lifestyle
modification)
o v 2: o vy :i 9: [ Aa A U

LLuzm[’lma@mmﬂalu;ﬂmawmmuﬂmmsamu
ﬁwﬁ@wﬂ%mmmiﬁmLLaaﬂaaaa‘I@amwuﬁmf ahﬁ’@mi
uﬂmmﬂwmmmwummmamﬂiwa Lmaq@mwma
AMRANIea way amﬁmmmm i Soddiouns
LAYAYNINELA aEhﬂiﬂ@numiﬁiuLﬁaaummiuma@]a

v a A v X o (% A 5 79 11
imu%sﬂhma@u@a ALz a0

26, 28

meUsfiuaznssnwlsndan (comorbidity assessment
and management)

o Yo 1 a c:i v
wehbidanasberauas huduemadeslseila

A £ 1 c!l z (% A
wasiaanidon lawd lanladanzass lsanaaniion
Wl meilany lsavasadanaues lsaraaaidan
sutlay anuaau Is@vlmﬁuiaﬁmgq asulafings
WAL LLavmiauum7 !
. - v da
wmsmwmmﬂwﬂimw Taafiarsanldenis
aousntTRaensegsnlwdan el losartan, fenofibrate,
atorvastatin, rosuvastatin, leflunomide, aspirin 1%
WA (JNNNN 4-5 NN/, ennqu dihydropyridine
calcium channel blocker LLazmij SGLT2 inhibitor”
"0 geiglafiolaluwahliage aspirin Tuanesly

das o X . T

MeffaoUss wazlluusih iiAsnsowaumdne

fenofibrate’

unagy

6 @ L2 A:il v =

lsamdidulsadasniauiinyldon wazduw
Tbuanagniissnnau s bdlesumssnmnfimsnzan
hlgnazdoiagutsdenadanmumniinuasie e
v A v 1 g Yo A o v A
Wihofidasinslasuenannsagin uneshlinaaiu
HLA-B*5801 UavRan3nim319en uricosuric ynnefie
Vl,a\immiasl%m allopurinol ¢ uricosuric VL@” ‘1/1%81%&1?
(% 1 v M ¥ (% R A v 1 g ¥
sananuen lalldithwanelumssnen Seditassanslden
febuxostat msSenlalwinBesnuiend vistigihe
AT iesueatlastumariudlugag 6 Wauusn
Aunerh lwmaUsufeumn@inTsauazamns :anhems
Uszfiuazmasninlsasa
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