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nal) is an academic journal of the Royal Thai Army Medi-
cines for dissemination of researches and knowledge on
medical and army medical affairs to those under the Royal
Thai Army Medical Department and the public. A call
for articles is for both Thai and English literature, and
the journal is published quarterly i.e. 4 journals per year
(January-March, April-June, July-September, October-
December).

Conditions

® The submitted manuscript must not be either pre-
viously published or in the process of publication in any
other journal.

® All materials published in the Royal Thai Army
Medical Journal are properties of the Royal Thai Army
Medical Department (all rights reserverved).

® Any messages or opinions presented in the article
are solely those of the author and do not represent those of
the Royal Thai Army Medical Department or the editorial
board of the Royal Thai Army Medical Department.

® When an article is published, the author of the
manuscript, subject reviews, case reports, and articles will
receive 2 printed copies.

Objectives

® To disseminate medical research findings, subject
reviews, and case reports

® To disseminate general scientific knowledge

® To disseminate army medical affairs

® To create research articles with international stan-
dards

® To be a platform for coordination and knowledge
exchange between medical staffs

® To disseminate activities and news of the Royal
Thai Army Medical Department

Manuscript Submission

Submit an electronic manuscript and the submission

form as a Word for Windows file through website ThaiJO.

In case of any query please contact Col. Sarawut Jindarat,

at rtamedj@pcm.ac.th, Department of Pharmacology,
Phramongkutklao College of Medicine, Rd,,
Rajthevi, Bangkok, 10400

Published Article

Rajvithi

@ All original articles will be reviewed by the Edito-
rial Board and at least 2 external experts. Original articles
should be about 10-15 pages of A4 paper, size 16 of TH
SarabunNew font, single space, with margins of at least
2.5 cm from all sides. Details of the research report should
be in the following order:

1. Cover sheet with research title, author's name
and institution
2. Abstract (both in Thai and in English) and 2-5
keywords
3. Text consisting of introduction, research objec-
tives, materials and methods, research ethics
approval, results, discussion, and references
Table
5. Figure and figures legend
6. Certificate from an office of research ethics
committee or institutional review board (if any)
® A Literature review is an article submitted by the
author or by invitation from the Editorial Board. All sub-
ject reviews will be reviewed by the Editor Board and at
least 2 external experts. Subject reviews should not be
longer than 10 pages of A4 paper with single space. In
general, details of the subject review should be in the fol-
lowing order: introduction, text, summary, and references
® A case report is from interesting cases and should
not be longer than 10 pages of A4 paper with single space.
Details of the case report should be in the following order:
abstract (both in Thai and in English) and 2-5 keywords,
introduction, patient reports, physical examinations, labo-
ratory results, discussion, and references.

® Fditorial. The Editorial Board may invite an expert
to write an aricle related to the original article that will be
published in the journal. The Details of the editorial are in
the following order: introduction, text, summary, and 5-20

references.



® [etters to the Editor. Readers can provide sugges-
tions or comments on articles published in previous jour-
nals, and readers should have questions to the Editorial
Board. Letters to the Editor may be short clinical reports
consisting of no longer than 4 pages of A4 paper with
single space, no more than 10 references, and reader’s
name and institution.

® Residents’ Clinic is an interesting case, reported
by Residency and advisors, containing details and about
5 questions, followed by discussion, references, and the
corresponding answers.

® (Quiz contains radiographic images or pictures of
various parts of patient body, pictures from blood or blood
test results, or laboratory results, and questions, answers,
additional explanation, and references.

® Conference highlight is a summary of interesting
topics from both domestic and international conferences
to inform those who could not participate in. The confe-
rence highlight is not longer than 5 pages of A4 paper
with single space.

® Abstract review from foreign language or Thai
articles which were recently published, with short discus-
sion.

® Special article

® Miscellaneous is a general article about medical
affairs

Manuscript Preparation

® Print the manuscript on A4 paper, single sided
with single space and margins at least 2.5 ¢cm from all
edges and page numbers on top right of every page.

® The first page consists of the title, the author's
name and surname, qualifications, and workplace (both in
Thai and English). The title should be short and relevant
to the objective and the main text.

® The second page contains no more than 250 words
of abstract in Thai and in English, the title, and the au-
thor's name (both in Thai and in English)

® The text should be simple and concise. If the
manuscript is in Thai, follow the rules according to the

Royal Institute Dictionary. Do not use punctuation marks.

Use only Thai words except English words that cannot be
translated clearly. If an abbreviation is not universal, indi-
cate the full word when first used. For drugs, use generic
names (in bracket when necessary).

® Tables are printed separately. Each table has a
title in the order of appearance in the text.
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Original article
Risk factors for potential persistent lung abnormality on
chest radiographs in post COVID-19 patients

Pattanapol Aramareerak' and Supawat Pavarajarn’
'Division of Pulmonary and Critical care medicine, Department of Medicine, Phramongkutklao Hospital; “Department of Medicine,

Panyananthaphikkhu Chonprathan Medical Center, Srinakharinwirot University

Abstract:
Background: Most COVID-19 pneumonia survivors develop abnormal chest radiographs (CXR)
that progress to interstitial lung disease. This study aimed to identify potential risk factors for
persistent CXR abnormalities in post COVID-19 patients. Methods: The study included hospitalized
COVID-19 pneumonia patients at Phramongkutklao Hospital between July 2021 and June 2022.
At 12 weeks after discharge, CXR were evaluated based on the extent of abnormal infiltration,
using a scoring system. The primary objective was to determine risk factors during COVID-19
infection associated with persistent CXR abnormalities at 12 weeks. Results: Among 120 patients
(56% male; mean age 58 years), 76 (63%) exhibited persistently abnormal CXR at 12 weeks after
discharge. The group with persistent CXR abnormalities had significantly hisher mean age (62 vs.
52 years, p < 0.001), longer hospital stays (21 vs. 14 days, p < 0.001), higher rates of hypertension
(61.8 vs. 27.3%, p < 0.001), dyslipidemia (44.7 vs. 27.4%, p = 0.04), use of oxygen support (85.5
vs. 45.5%, p < 0.001), and use of HFNC or NIV (44.7 vs. 15.9%, p < 0.001) compared to the group
with complete resolution. Laboratory revealed significantly elevated levels of serum LDH (p <
0.001), CRP (p = 0.002), and peak CRP (p = 0.001) in the group with persistent CXR abnormalities.
Multivariable analysis identified a longer hospital stay (> 14 days), hypertension, use of oxygen
therapy (HFNC, NIV, or ETT), and serum LDH levels >250 U/L as significant factors associated with
CXR abnormality. Conclusion: A longer hospital stays > 14 days, hypertension, use of oxygen
therapy, and serum LDH > 250 U/L were identified as risk factors for persistent CXR abnormality
from COVID-19 at 12 weeks.
Keywords: ® Coronavirus disease 2019 ® Post COVID-19 @ Chest radiograph

® /nterstitial lung disease
RTA Med J 2024;77(1):3-12.
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Risk factors for potential persistent lung abnormality on chest radiographs in post COVID-19 patients 5

Introduction

Patients who have recovered from COVID-19 infection often exhibit interstitial lung disease
(ILD) with persistent reticular opacities and ground-glass opacities on chest radiographs (CXR) beyond
4 weeks of follow-up'. High-resolution computed tomography (HRCT) scans can clearly reveal a
range of characteristics, from ground-glass opacities (GGO) to pulmonary fibrosis (PF)’. Notably, two
studies have reported significant rates of persistent abnormalities on chest computed tomography
(CT) scans among COVID-19 survivors, with rates of 42.3%” and 70%" at 3 months after discharge.

In general, chest CT scans offer clearer visualization of lung abnormalities compared to
chest X-rays. The severity score obtained from chest CT scans demonstrates effective predictive
capability for post-COVID-19 fibrosis, featuring a sensitivity of 86.1% and a specificity of 78%.’
However, there are limitations, particularly in settings with a high prevalence of COVID-19 cases
where performing CT scans may not be feasible in all hospitals. On the other hand, chest X-rays
are more accessible, quicker to perform, and can effectively monitor post-infectious complications.
The sensitivity of portable chest X-rays is inferior to that of CT scans, with rates of 69% compared
to 97-98%.° However, in certain publications, they are reported to be equivatent.7 Furthermore,
scoring systems such as the Radiographic Assessment of Lung Edema (RALE) score® can provide insights
into disease severity based on chest X-ray abnormalities, which are associated with inflammation
in COVID-19 patients.*”"

This study aims to determine factors that influence the persistence of abnormalities on
chest radiographys at 12 weeks after recovering from COVID-19 infection. The findings of this study
may guide healthcare providers in managing care of post-COVID-19 patients, including the need

for ongoing monitoring, follow-up imaging, or specialized interventions.

Materials and methods

Study design

A retrospective cohort study was conducted on patients with a history of hospitalization
due to COVID-19 infection who were followed up at the respiratory clinic of Phramongkutklao
Hospital from July 2021 to June 2022. Ethical approval was obtained by the Institutional Review
Board, Royal Thai Army Medical Department (No. R029h/66 Exp)
Patients

Patients who were over 20 years of age and had a history of hospitalization due to
COVID-19 infection were eligible for enrollment in the study. As part of the criteria, these patients
were required to undergo a CXR at least 12 weeks after their COVID-19 infection during the follow-
up period. However, individuals with a pre-existing interstitial lung disease (ILD), bronchiectasis,
tuberculosis, or chronic lung disease with baseline CXR abnormalities, as well as those with recurrent

COVID-19 infection, were excluded from participation.

RYFEISHANGNIISUN U7 77 aUUN 1 unsiau-Sunay 2567



6 Pattanapol Aramareerak and Supawat Pavarajarn

Data collection

Baseline characteristic data including age, sex, height, weight, smoking history, and underlying
diseases were collected. Treatment data during COVID-19 admission, such as length of hospital stay,
medications (including antivirals, corticosteroids, anti-inflammatory drugs, and antibiotics), oxygen
therapy, and baseline laboratory test, were also recorded for the study. At the 12-weeks after
discharge from hospital, the chest X-rays were reviewed and graded for radiographic severity score.
The radiographic severity score

The radiological severity score was defined as a scoring system based on the proportion
of abnormalities observed in each lung that have been proposed in previous study.’ The scoring
categories were as follows: 0 (no abnormality), 1 (abnormality < 25%), 2 (abnormality 25-50%), 3
(abnormality 51-75%), and 4 (abnormality > 75%). The scores from both lungs were combined
to obtain a total score ranging from 0 to 8 points. Based on the radiological severity scores, the
patients were categorized into two groups: the persistent CXR abnormality group (scores ranging
from 1 to 8) and the complete resolution group (score of 0).
Outcome

The main objective of the study was to identify risk factors during COVID-19 infection that
are associated with persistent abnormalities on chest radiography (CXR) at 12 weeks. In addition,
the secondary objectives involved determining the incidence of persistent CXR abnormalities
resulting from COVID-19 and developing a clinical predictive score for persistent chest radiographs
abnormality in post COVID-19 patients.
Statistical analysis

Based on previous studies, the incidence of complete chest radiographic resolution in
community-acquired pneumonia at 12 weeks was found to be 89.7%,'" while the incidence of
lung fibrosis in post COVID-19 infection was reported as 42.3%.> To detect a significant difference
between these rates, a sample size of 76 participants was calculated with a power of 90%.
Descriptive statistics, such as frequencies, means (SD), or medians [interquartile range (IQR)], were
used depending on the distribution of the data. Categorical variables were compared using the
chi-square test or Fisher’s Exact test as appropriate, while continuous variables were compared
using the Mann-Whitney U test between two groups. A two-sided p-value < 0.05 was considered
statistically significant. Logistic regression analysis was done to identify risk factors of persistent
CXR abnormality. Variables identified with a p-value of < 0.05 in univariate analysis were selected
for inclusion in a combined multivariate analysis. Statistical analysis was performed with STATA

version 14.
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Risk factors for potential persistent lung abnormality on chest radiographs in post COVID-19 patients 7

Model development

Our model development approach involved complete-case analysis. We included all
relevant clinical parameters in a multivariable logistic regression model to identify significant
predictors of persistent CXR abnormality. To decide which predictors to keep, we used backward
elimination based on two criteria: statistical significance indicated by the p-value of each predictor
and the overall predictive performance of the model measured by the area under the receiver
operating characteristic curve (AuROQC).
Score derivation and validation

Scores were assigned to each predictor in the final model based on their logit coefficients.
During score transformation, the denominator was set as the lowest coefficient among all predictors,
and the other coefficients were used as numerators. After dividing the coefficients, the products
were rounded to whole numbers. Subsequently, scores were calculated for each patient in the
development cohort. The scores were further divided into three risk groups: low, moderate, and

high probability of having persistent CXR abnormality, using an appropriate cut-off point.

Results

A total of 120 patients were included in the study, of whom 68 (56%) patients were
male, with a mean age of 58 years. After 12 weeks of hospital discharge, 76 patients (63%) were
found to have persistently abnormal chest radiographs. The group of persistent CXR abnormality
patients exhibited several notable differences compared to the group that achieved complete
resolution. Specifically, the persistent CXR abnormality group had a significantly higher mean age
(62 vs. 52 years, p < 0.001), longer length of stay (21 vs. 14 days, p < 0.001), a higher prevalence
of hypertension (61.8 vs. 27.3%, p < 0.001), dyslipidemia (44.7% vs. 27.4%, p = 0.04), greater use
of oxygen support (85.5 vs. 45.5%, p < 0.001), and a higher rate of using high flow nasal cannula
(HFNC) or noninvasive ventilation (NIV) (44.7 vs. 15.9%, p < 0.001). These findings are summarized
in Table 1.

Baseline laboratory data showed significantly higher serum lactate dehydrogenase (LDH)
(312 vs. 227.5 U/L, p < 0.001), c-reactive protein (CRP) (39.8 vs. 13 mg/L, p = 0.002), and peak CRP
(96 vs. 36.1 mg/L, p = 0.001) in persistent CXR abnormality group compared to complete resolution
group (Table 2).

The risk of persistent CXR abnormality was examined using logistic regression in the
univariable analysis. Age over 60 years [odds ratio 3.11 (95%Cl: 1.41-6.85), p = 0.01], hospital stay
longer than 14 days [odds ratio 5.12 (95%Cl: 2.23-11.45), p < 0.001], underlying hypertension [odds
ratio 4.32 (95%Cl: 1.02-9.70), p < 0.001], the use of oxygen support [odds ratio 7.09 (95%Cl: 2.96-
16.96), p < 0.001], and the use of HFNC or NIV [odds ratio 4.28 (95%Cl: 1.70-10.80), p = 0.002] were
identified as significant risk factors (Table 3). Additionally, the multivariable analysis was adjusted

RYFEISHANGNIISUN U7 77 aUUN 1 unsiau-Sunay 2567



8 Pattanapol Aramareerak and Supawat Pavarajarn

Table 1 Baseline characteristics

Variables Complete resolution Persistent CXR abnormality p-value
(N=44) (N=76)
Age (year), mean + SD 51.9 + 16.1 62.2 + 12.6 < 0.001*
Male N, (%) 24 (54.6%) 44 (57.9%) 0.43
LOS (days), median (IQR) 14 (10-17) 21 (15-32) < 0.001*
BMI (kg/m?), median (IQR) 26.6 (23.8-30.2) 25.2 (22.2-28.6) 0.16
Hypertension (N, %) 12 (27.3%) 47 (61.8%) < 0.001*
Dyslipidemia (N, %) 12 (27.4) 34 (44.7%) 0.04*
Diabetes mellitus (N, %) 11 (25%) 28 (36.8%) 0.13
CKD over stage 3 (N, %) 3 (6.8%) 7 (9.2%) 0.47
Smoking status (N, %) 8(18.1%) 8 (10.5%) 0.18
Oxygen support (N, %) 20 (45.5%) 65 (85.5%) < 0.001*
Cannula (N, %) 11 (25%) 21 (27.6%) 0.46
HFNC or NIV (N, %) 7 (15.9%) 34 (44.7%) 0.001*
ET intubation (N, %) 2 (4.6%) 10 (13.2%) 0.11
*p-value < 0.05 shown statistically significant
CXR, chest X-ray; LOS, length of stay; BMI, body mass index; CKD, chronic kidney disease;
HFNC, high-flow nasal cannula; NIV, noninvasive ventilation; ET, Endotracheal tube
Table 2 Baseline laboratory data during COVID-19 infection
Variables Complete resolution Persistent CXR abnormality pvalue
(N=44) (N =76)
White blood cell count (/uL) 6,150 (4,800-8,600) 6,050 (4,700-7,350) 0.72
Lymphocyte count (/uL) 1,280 (892-1,831) 1,096 (820-1,498) 0.20
Neutrophil count (/uL) 3,743 (2,755-6,217) 4,144 (3,119-5,811) 0.39
Platelet count (/uL) 212,500 (166,000-245,500) 193,500 (157,000-256,000) 0.97
Serum LDH (U/L) 227.5 (187.5-282.5) 312 (239-448) < 0.001*
Baseline CRP (mg/L) 13.0 (5.3 - 40.0) 39.8 (14.2-98.0) 0.002*
Peak CRP (mg/L) 36.1 (9.7-89.2) 96.0 (42.2-138.1) 0.001*

Data shown as median with interquartile range.

*p-value < 0.05 shown statistically significant

LDH, lactate dehydrogenase; CRP, c-reactive protein; pL, microliter; U/L, unit per liter; mg/L, milligram per liter.

for baseline age, sex, comorbidity, length of stay, BMI, and oxygen support. Hospital stay longer
than 14 days (OR 2.92, 95%Cl: 1.06-8.03), underlying hypertension (OR 3.59, 95%Cl: 1.11-11.58),
and the use of oxygen support (HFNC or NIV or ET intubation) (OR 3.29, 95%Cl: 1.11-9.79) were

determined to be independent and significant risk factors for persistent CXR abnormality (Table 4).
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Table 3 Univariable analysis for risk of persistent CXR abnormality

Variables Odds ratio 95% confidence interval p-value
Age > 60 3.11 1.41-6.85 0.01*
Male gender 1.15 0.54-2.42 0.72
Length of stay > 14 day 5.12 2.23-11.45 < 0.001*
BMI 0.96 0.89-1.03 0.29
Hypertension 4.32 1.92-9.70 < 0.001*
Dyslipidemia 2.16 0.97-4.82 0.06
Oxygen support 7.09 2.96-16.96 < 0.001*
HFNC or NIV 4.28 1.70-10.80 0.002*

*p-value < 0.05 shown statistically significant

BMI, body mass index; HFNC, high-flow nasal cannula; NIV, noninvasive ventilation

Table 4 Multivariable analysis for risk of persistent CXR abnormality

Variables Odds ratio 95% confidence interval p-value
Age > 60 1.26 0.45-3.54 0.67
Male 1.20 0.49-2.91 0.69
Length of stay > 14 day 292 1.06-8.03 0.04*
BMI 0.93 0.85-1.03 0.16
Hypertension 3.59 1.11-11.58 0.03*
Dyslipidemia 0.76 0.25-2.29 0.62
Oxygen support (HFNC or NIV or ETT) 3.29 1.11-9.79 0.03*

(Adjusted by baseline age, sex, comorbidity, LOS, BMI, oxygen support)
*p-value < 0.05 shown statistically significant

BMI, body mass index; HFNC, high-flow nasal cannula; NIV, noninvasive ventilation

A predictive score was developed using a reduced multivariable logistic model to derive
a scoring system that incorporates significant risk factors and laboratory data, such as serum LDH
(with a cut-off level >250 U/L). The resulting scoring system yielded a total score of 10 (Table 5).
Our findings indicate that utilization of this predictive score significantly enhances the accuracy of
predicting persistent CXR abnormality at 12 weeks in post COVID-19 patients. This improvement
is demonstrated by an area under the receiver operating characteristic curve (AuROC) of 0.84, as
depicted in Figure 1.

Each potential predictor in the multivariable model was assigned a specific score based
on its logistic regression coefficient. The scoring scheme resulted in a total score ranging from 0
to 10. To make the scores more clinically applicable, they were further divided into three risk
sub-categories. The low-risk group had scores ranging from 0 to 2, the moderate-risk group had

scores ranging from 3 to 8, and the high-risk group had scores ranging from 9 to 10. For each
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Table 5 Risk score deviation using multivariable logistic regression coefficients

Variables Odds ratio (95%Cl) p-value coefficient Score
Hypertension 4.36 (1.62-11.74) 0.004 1.471679 3
Length of stay > 14 day 3.82(1.28-11.41) 0.016 1.340345 3
Oxygen support (HFNC or NIV or ETT) 1.70 (0.54-5.40) 0.368 0.530444 1
Serum LDH > 250 U/L 4.93(1.81-13.46) 0.002 1.596040 3
Total score 10
=
o
~
=
=
g0
c
@
w
o
o
[ ==
T T T T T
0 25 5 75 1
1 - Specificity

Area under curve = 0.8432 se(area) = 0.0399

Figure 1 The receiver operating characteristic curve (ROC) of developing score for predicted

persistent CXR abnormality

risk group, the positive predictive values (PPV) were calculated. The low-risk group had a positive
predictive value of 11.11 (95%Cl: 1.38-34.71), the moderate-risk group had a positive predictive
value of 69.01 (95%Cl: 56.92-79.46), and the high-risk group had a positive predictive value of 90.91
(95%Cl: 70.84-98.88). (Table 6)
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Table 6 Distribution of complete resolution vs persistent CXR abnormality across different level

of risk categories (low risk, moderate risk, and high risk)

. . Complete resolution Persistent CXR 95% confidence
Risk categories Score PPV
(N =40) abnormality (N = 71) interval
Low 0-2 16 (88.9%) 2(11.1%) 11.11 1.38-34.71
Moderate 3-8 22 (31%) 49 (69%) 69.01 56.92-79.46
High 9-10 2(9.1%) 20 (90.9%) 90.91 70.84-98.88

PPV, positive predictive value

Discussion

In this study, risk factors for potentially persistent chest radiographs abnormalities were
identified as length of hospital stay longer than 14 days, underlying hypertension, and the use
of oxygen support (HFNC or NIV or ET intubation). These factors were consistent with a previous
study by Li, et al.'” However, the study by Wallis, et al." identified different predicted factors for
persistent CXR abnormality at 12 weeks in patients with post-COVID-19 pneumonia, including longer
length of stay, higher level of serum LDH, obesity, and smoking status.

We observed that 63% of patients had persistent CXR abnormalities at 12 weeks after
COVID-19 infection, which is higher than the incidence reported in a previous study by Mandal,
et al., where the incidence of persistent CXR abnormality in post-COVID-19 infection was 38%."

Currently, there is no research explaining a mechanism by which these risk factors contribute
to the development of persistent CXR abnormalities. It is assumed that these risk factors are also

associated with an increased likelihood of severe COVID-19 pneumonia,’®**

which can potentially
lead to persistent abnormalities in CXR. Further studies are needed to investigate this mechanism.

This study also developed a clinical predictive score that may help assess the likelihood
of patients having persistent CXR abnormality, particularly in the high-risk group (score 9-10), which
may be prone to developing interstitial abnormalities in the future. However, further studies are
needed to validate this model.

The potential benefits of this study lie in identifying persistent lung abnormalities, aiding in
the tailoring of treatment strategies for individuals with post-COVID-19 complications. For instance,
if certain radiographic patterns are consistently observed, clinicians may develop targeted therapies
or rehabilitation programs to address specific issues. Furthermore, the understanding the long-term
consequences of COVID-19 may provide public health strategies including preventive measures and

vaccination campaigns. This understanding can also contribute to assessing the overall burden of

the disease on healthcare systems.
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There are limitations in this study, including retrospective data, a lack of information
on the COVID-19 vaccination status of patients and the potential for interpretation bias in chest
radiographs. Moreover, the study was conducted during the Delta variant of COVID-19 pandemic
in Thailand, which may have different effects compared to other variants. Additionally, chest
radiographs abnormality may spontaneous recovery over time, a long-term follow-up study may

necessary.

Conclusion
The risk factors for persistent chest radiography abnormality caused by COVID-19 at 12
weeks include the length of hospital stay longer than 14 days, underlying hypertension, the use
of oxygen therapy (including HFNC, NIV, ET intubation), and serum LDH levels above 250 U/L.
To predict this outcome, a clinical predictive score may be helpful, although further studies are

necessary to validate its effectiveness across different variants of SARS-CoV-2.
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Original article
Distribution of ABO and Rh(D) blood groups among Thai
neonates born at Phramongkutklao Hospital
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Cancer Institute; “Departmant of Medical Technology, Faculty of Allied Health Sciences. Pathumthani University

Abstract:

Background: Among the blood group antigens identified, ABO and Rh(D) are the most important in
transfusion medicine. ABO blood group antigens are the most immunogenic followed by D antigen
in the Rh blood group system. These blood groups frequency distribution varies among different
regions and races of the world. Objective: This study aimed to identify the frequency distribution
of ABO group and Rh(D) antigen among Thai neonates at Phramongkutklao Hospital. Material
and methods: A retrospective cross-section studies were conducted from January 01/2012 to
December 31/2021 at Blood Bank Division, Department of Pathology, Phramongkutklao Hospital.
Data were collected from blood blank data registration system and descriptive statistical results
were presented in number (frequency) and percentage. Result: Among 7,803 Thai neonates,
54.24% were males, the most common blood group was blood group O (36.23%), followed by B
(35.68%), A (21.31%), and AB (6.78%). By considering ABO and Rh(D) blood groups together, blood
group O with Rh(D) positive (36.09%) was the predominant blood group, followed by B with Rh(D)
positive (35.60%), A with Rh(D) positive (21.22%), AB with Rh(D) positive (6.77%), O with Rh(D)
negative (0.14%), B with Rh(D) negative (0.08%), A with Rh(D) negative (0.02%), and AB with Rh(D)
negative (0.01%). Conclusion: This study showed that blood group O was the predominant
followed by B, A, and AB, and most of Thai neonates had Rh(D) positive (99.74%). About 54.24%
of the total studied neonates were male.
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a519di 1 Frequency of blood groups among Thais neonates

Blood group Neonates (%)
A Rh(D)+ 1,661 (21.29%)
B Rh(D)+ 2,778 (35.60%)
O Rh(D)+ 2,816 (36.09%)
AB Rh(D)+ 528 (6.77%)
A Rh(D)- 2 (0.02%)
B Rh(D)- 6 (0.08%)
O Rh(D)- 11 (0.14%)
AB Rh(D)- 1 (0.01%)
Total 7,803 (100%)

a1579fi 2 Sex distribution of Rh(D) blood groups among neonate studies

Sex Neonates (%) RhD+ (%) RhD- (%)
Male 4,232 (54.24%) 4,223 (99.79%) 9 (0.21%)
Female 3,571 (45.76%) 3,560 (99.69%) 11 (0.31%)
Total 7,803 (100%) 7,783 (99.74%) 20 (0.26%)

a5197i 3 Frequency and sex distribution of ABO and Rh(D) blood groups among neonate studies

Male Female
Blood group

RhD- (%) RhD+ (%) RhD- (%) RhD+ (%)

857 (20.25%) 1 (0.02%) 804 (22.51%) 1 (0.02%)

B 1,492 (35.25%) 3 (0.07%) 1,286 (36.01%) 3 (0.07%)
1,579 (37.31%) 5(0.12%) 1,237 (34.64%) 6 (0.20%)

AB 295 (6.97%) 0 (0.00%) 233 (6.52%) 1(0.02%)
Total 4,223 (99.79%) 9 (0.21%) 3,560 (99.69%) 11(0.31%)

ﬁLﬁﬂ‘Vl’ﬁﬂLWﬂ%@Qﬁﬁiulwﬂ‘U@ﬁ%%Laaﬂ B>O>A>AB (A571971 3) MsAniiny expected frequency ves
niien A, B, O, AB, Rh(D) positive Wag Rh(D) negative Ay 0.2060, 0.3490, 0.3623, 0.0734, 0.9973
wag 0.0027 mua1diu lasilauynvesdada A, B, O, D uag d Wity 0.1520, 0.2415, 06019, 0,9973
WAz 0.0027 MUY (157971 )

msfinviUieufisunnugnuemiyiden ABO way Rh(D) Tunquinnnisniveusnaaeniungud
vinalafinaulnedn 2 enunuilidfiannuuaneist s 5 Twsasiderluieu Weudu
esureaszimaduq lugiiniameg wuirdasusnsnalasiamzilulndveaidon Rh(D) negative Tu
Uszannslvenulddesinn fedosay 0.26 Turasfivssansiu unuwide wileds duie nun vesunu
3N aawaiiaus wesliu uavesanside wulsuinnii Aeseway 1.0, 4.7, 5.18, 5.87, 7.5, 9.82, 10.4,
15.0, 19.0 wag 20.5 MuAFY uenaniUszensvessumansiuaraiawe fuausaenuiilulnduomy
don A>O>B>AB Usnalunive@e Buify uag ne) wuilulnd O>B>A>AB Useimalunivswinn
(unuwile 1wdleds n1w) uazdsendluniveeanside (eeawnsids) nuillulnd O>A>B>AB (A51391 6)
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51991 4 Expected frequencies of ABO and Rh system

Phenotype Observed frequency Genotype Expected frequency
A 0.2131 AA or AO 0.2060
B 0.3568 BB or BO 0.3490
@) 0.3623 00 0.3623
AB 0.0678 AB 0.0734
D+ 0.9974 DD or Dd 0.9973
D- 0.0026 dd 0.0027

Frequency of allele I = 0.1520, allele I° = 0.2415, i = 0.6019, I° = 0.9973, I = 0.0027

15197 5 Observed frequencies of ABO and Rh(D) blood group from 3 reports of Thailand

A (%) B (%) 0O (%) AB (%) D+ (%) D- (%) Total

1. This study 21.31 35.68 36.23 6.78 99.74 0.26 7,803
2. Fongsarun J [5] 214 33.6 37.7 7.3 99.7 0.3 1,382,980
3. Anuphun T. [6] 20.3 34.7 37.5 75 99.8 0.2 62,201

15199 6 Observed frequencies of ABO and Rh(D) blood group from 11 countries

A (%) B (%) O (%) AB (%) D+ (%) D- (%) Total

1. This study 21.31 35.68 36.23 6.78 99.74 0.26 7,803

2. Turkey [3] 43.4 16.0 33.3 7.4 89.6 10.4 4,656

3. India [7] 23.16 34.10 34.56 8.18 94.13 5.87 429,996

4. China [8] 28.72 28.17 34.20 8.91 ND ND 1,441,497,379

5. German [9] 40.0 12.8 40.0 5.0 78.8 19.0 100,924

6. Tanzania [10] 24.4 19.1 52.4 4.0 95.3 4.7 65,535

7. Ethiopia [11] 28.41 21.24 44.65 571 94.82 5.18 1,700

8. Ghana [12] 20.6 25.7 50.7 3.2 92.5 7.5 14,360

9. Australia [13] 35.7 11.0 49.9 3.5 79.5 20.5 490,491
10. Jordan [14] 37.28 17.51 38.94 6.28 90.18 9.82 20,136
11. Switzerland [15] 45.2 9.8 40.9 4.1 85.0 15.0 122,925
12. China [16] 30.5 29.4 30.4 9.7 99.0 1.0 3,832,034
ND: No data

50l

mﬂmsﬁﬂmmiﬂizmEJGUE]W;JJ'L%@@ ABO wag Rh(D) ﬁwuiuﬂfjuLﬁﬂmﬁﬂl‘maLLﬁﬂﬂaaﬂﬁUiﬂm’m
AusMAlainaulngsin 3 91891 nuddeyaliinnuuandeiu anuynvesdudada A = 0.1520, §ada B
= 0.2415 wagdada O = 0.6019 AshiunnFnsanssauvesgming Wesaduduazan Tnumaynuesd
WsaAa A = 0.1555, §ada B = 0.2300 warsada O = 0.6150 luvafifAnuuansmefulssnsvesuan
Aduq Tunfiniasnag veslanegadiau Tnslanzvgidon Rh(D) negative luuszvnsinewulsuszann

Joway 0.2-0.3 Tuvaueiuszmnsuaunivieide wu 3u dulie waznsh wunyiden Rh(D) negative Souay
1.0, 5.87 uag 10.4 mua1eiu’"’ Usgnnsuauniuening wu unuwnile tedlety uagniun wuvyiden
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o QK Sa
18 NAWANA  AFAIUNT AT ALE

Rh(D) negative Sosar 4.7, 5.18 waz 7.5 aua1au'" Ussvinsuaunivelsy wu dlawesuaud way
\wasiu wuvnyiden Rh(D) negative Jaeay 15.0 kag 19.0 mua1du"™ uazUszvnsuaunivesansiie wu
UszinAeaainsiie’’ mylian Rh(D) negative Sogag 20.5 d1uAULANAIYBIMLREA ABO Uszynsves
Usmegsiuavadawesuaunaznuillulnlvemyifon A>0>B>AB Usemeluniviewe (Buide wag tne)
wuillulnd 0>B>A>AB Usewrlunuanint (unuwidle oslolly nun) wasdseinaluniveeansiie
(poamsidn) wuillulnt O>A>B>AB etuasdiuléinnisnszaigvesmyiden ABO uaz Rh(D) fiAuumn
sfutuuideniuazninavedan

GRAl

9

ﬂWiﬁﬂwﬂﬁiﬁﬂEJ\‘i’]“lJﬂT]ﬂJ“qu@Qﬂ’]iﬂizﬁ]’WEJ‘Vi;{I:LaE)(ﬂ ABO Wwag Rh(D) ludinmsnlneusnaaen wu
ilulndvemyidon O>B>A>AB suadu  wazdulvaiflulndilu Rh(D) positive fifiesSouas
Uszanas 0.3 7y Rh(D) negative &1 Rh(D) negative lutszannsivenulddosunniliewseuiisuiu
Uszrnsvun@du Tupiianasieg vedlan
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Unusduaduy
N1sAN¥IANNFNNUSIUBIRUYRIRUIETIdaINNTdaUAMAAALYD

1A30-19 UAZAIIEN1TVININTUR Ya9REalATHEREALLnY

algna aensel  WanleS AYa05I00 war Nawwyg nwelnua
noensIalsAgUaeuen 15ane1UIansEIaNgna

UnAnge

uuazaImaAy 99naaunIsainIssruImvedsalaie-19 (Coronavirus disease 2019) aufatiagui
wuginidle 1nndn 600 Ay diaeimennmsiadeansanaanieinislussereld feas10-
20 1msTNUURY Ao amseeuNdY SedeansnusaTinysed iy Inaawieluggeaty dnsdnwmy
S iniudiisiniusivemnsuusdugieiingelnin-19 uayiniduiignsaunsadudaniseniay
Ua Faeiltupesazndianmsindelain-19 udeeslsinudilununisdnyinudiniusvesenisooy
Fmdsindolnin-19 Fusedviniud  Inquszaed tilofnimausiniusyesiaeiieinisooudma
Amdalnn-19 uaznaznIsvIndnidui Saguasasns 1uns3sbuuy Analytic observational case-
control study Inevimisfinwisedvimiuiveseraatiasaulneary 60-75 T inedndolnin-19 uas
IFsumsshwvugitaeuen ol siowmsaalsagiaenen uazmisensaslse Txmervianssangnds Snik

nglaTumsiate syavIndualuden (25(0H) Vitamin D) 91431 2 ngu Ae nguilasun13Iladentis
soudmdsinidolnin-19 uasnguitlsiinrisdina (ngumivew) ifusausadoyalusseziadusiiou
UNTIAY WA, 2566 09 5UIAY WA, 2566 HANISANYI WaIINNITIATIEYVoYanyIIseAUINITUAlY
nquitiinazdeudmasiniolnin-19 Jrvinimguaivauesiibd ity (Anlsegiu 28.10 ng/ml Loy
A1V 41.30 ng/mL, p = 0.0001748, Mann-Whitney U test) n153tAsIeviavauiisvey Spearman lainwy
avanius T Ay s AUImauauarazuULAINMToEAT VAS score TunguiiinTzeaud (R =
0.1, p = 0.520) FlsHistuluiivdng ruvesnrudiuiussssudsiaosd snvisssAyInduiug i
Aty lsaialamdonuas lusuludongs Suualdusinindetousugilldidulsmmari ogrls
o parsuansravaridliihivssameads Tnede p-value Ay 0.087, 0.584 ua 0.136 AFIRY
a3u n1sinIdsiTuTse AU Iniuaihe 1 dutlasedewonissoud maiiadelnin-19 uaynisiasy
Soiuioratuiudennislunmsilestunieosnwanz eglsfamdududoadnsinyuiuiuiodusy
Arudiusuasonaaouysyansn e nasyInduiTunssnwn1edinan

AIaAgY: ® 1a3n-19 @ nnzgaua) @ doungy @ J9IUud

LYFITUNNENNITUN 2567;77(1):21-30.

lasusuauy 12 suateu 2566 uilyunmau 15 Jurpu 2567  Suasdiu 25 dupu 2567
dasmsanuiduatudnge un. algna dinsal newsialsagitheuen lsameruianszaanging) ouusIva wyasyfangln wwesimnd ngaunny
10400
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Original article

Correlation of Post COVID-19 fatigue condition and
Vitamin D deficiency in Thai older people

Nuttakul Lungkorn, Patsri Srisuwan and Kulachet Kesakomol
Phramongkutklao Hospital

Abstract:

Background: Due to the COVID-19 pandemic, more than 600 million people have been infected
worldwide. Patients who recover from COVID-19 may experience long-term symptoms in 10-20%
of cases, with the most common symptom being fatigue that can affect daily life, especially in
older people. Studies have shown that low vitamin D levels are associated with severe COVID-19
infection and that vitamin D can suppress inflammation and help repair organs after COVID-19
infection. However, no study has yet investigated the relationship between fatieue after COVID-19
infection and the vitamin D levels. Objectives: To study the correlation of Post COVID-19 fatigue
condition and Vitamin D deficiency in Thai older people. Therefore, we investigated the vitamin D
levels of Thai volunteers aged 60-75 years with COVID-19 infection, divided into two groups: those
diagnosed with fatigue after COVID-19 infection and those without, at Outpatient department and
the Primary care unit of Phramongkutklao Hospital between January to December 2023. Results:
The vitamin D levels were significantly lower in the group with fatigue after COVID-19 infection
than in the control group (Mean 28.10 ng/mL and 41.30 ng/mL, p = 0.0001748, Mann-Whitney U
test). There was no correlation between vitamin D levels and VAS fatigue scores in the group with
fatigue (R =-0.1, p = 0.520). People with diabetes, coronary heart disease, and high blood lipids
had no significant difference in the vitamin D levels compared to those without these diseases
(p-value = 0.087, 0.584 and 0.136). Conclusion: This study suggests that low vitamin D levels
may be a risk factor for fatigue after COVID-19 infection. Vitamin D supplementation may be an
option to prevent or treat this condition but further research is needed to confirm this relationship
and test the effectiveness of vitamin D in treating fatigue after COVID-19 infection.

Keywords: ® COVID-19 @ Fatigue @ Vitamin D
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unii

Fusaustuil 30 Sumau wa. 2562 emunenunguithelsaonsnauilinmuanveiidios
gau uaumayuld as1sasgUszrudu denliUssmaegadunsmsiavnestsadendniaudsnan
th Beanndelhsalalsuaialmiilileldasnsalad (Severe Acute Respiratory Syndrome Coronavirus;
SARS-CoV) Fafubiainelanlsemafiumeladsundusuusmielseniauaslaly lauedalad (Middle
East Respiratory Syndrome-Coronavirus; MERS-CoV) JailAnisanadumelany fusannataselse
wosa Faadelhfaviaifluneuusnin 2019-Novel Corona Virus (2019- nCoV) wagluiudl 11 nuawus
W.A. 2563 1119 The International Committee on Taxonomy of Viruses (ICTV) IgenunUszniadelyal
voshiainlhsaensa-lai-2 (Severe Acute Respiratory Syndrome-Coronavirus-2; SARS-CoV-2) LA
Folsafiinannishnideliiarenanni lsafindie b Talsun 2019 videlsaledn-19 (Coronavirus disease
2019; COVID-19)" mM3unsszuralaveng1nieainanssasgusenvuiu lWdsemetnafies wasgiinim
sinaq v Tan asmseundelantddszndld TsaRndeolsalalsun 2019 (COVID-19) Wilsaszunlng)
salan dlsidivondinide Wuthouasndedindudwnuun uarlutagiulul wa. 2565 Adildanuno
mueulsn szualddida Ussinunsaldiaudindouasdideinialan o iou fueneu ne.2565 Y
finwde 1nnd1 600 ruAuuazidedimnnn 6 &1u 5 uaueulneUszanos’

fthefimennnisiinide enavsssanunsavaundeninisindluszerenld Sevas 10-20 da vy
s Zennauenmndsainnisiiaie SARS-Cov-2 wdniidn Post COVID-19 condition %38 Long COVID
Huenshaundiiietulyiviedeifiesnendinsiindelaia-19 dasndaud 3 deu tuaniunsiany
douariionnsdaidlaseteton 2 ifou sensdnariiatuldvarsssutuarensiistuliauns
osueldsensidadoangdu audisnuvesssdniseundelan andunguoimsfiintulussosusnandy
MNMBAINNISAATETATA-19 Fasea1n Sequelae of COVID-19 condition agitiungueInIssresaInds
MnmsAndelain-197d@nsaianansenusee Tl W stuuiilauasasniden Jen uavaues
dluthgiudliliideyafiuidmidiglungulafindinnnsindorraunsoimuludunms nddade
1A30-19 (COVID-19) %38 Post COVID-19 condition® wifildiaumenemaininidenats nudnuludes
iflevntoyaunulsslevdluimunsinwsely lutagiunssnmsassagulssmelnesiudu nsuns
Wnd nsNAUAIMAR Sinendounng mansitu waraauuwmngseg Iieeniuamensguasnug
teladn-19 (COVID-19) assnen we (Post COVID syndrome) #38013g Long COVID @wsuunnveiag
yAaNTaNsN3aIaY aldns anmfgruiendiuaiunuesnig Post COVID-19 imaiienatigatasiu iy
%uﬁ’auiﬁamﬂﬁuﬁqﬂﬁmaq 1254 (fragments of viral genome or viral antigens) Filaidwarensinde
W7 WAENHNTRdIRANTENY AaszuuniiAuiu vilvAnnainsaldniauluseuusineg vessenie’

MNMIETIMANTENUTEETID guamvesEiaetheldulain-19 esnsun1suNNg sumig
duledinsunisunmd wuindgieethodulaia-19 (COVID-19) nouuuudsadmau 1,300 58 dwlng)
Guiftheledn-19 fons ntesiatiunans wuldvansenns annm@insuguawiluvesiiag
theifu 1e3e-19 anasann reuthe lagennsimutes 10 susuusn ldud seunds meladuinuie
veuwiles o uoulivdu Uinfsur nus Feufsue Ianfnae wien musdu Suhen esan

RYFEISHANGNIISUN U7 77 aUUN 1 unsiau-Sunay 2567



24 Jgna dansel wavAny

naueINsANRAUNATANUaInvanekaz Nt ulugtewsar e 33RITHATN MNeuNULaElAnTg
Samunufifnungueinislussuuingg wu nguenmsmldvessenie | nguenmsszuuidlanay
waoaLEen , NALDINTIRUUMGAUMEL , NduINIINIesEULUTEam | NNINITNIRIMTaELEUNY
LA NANBINITNIGVNINTA IINHANITIATIENBANIU (Meta-analysis) vosan1Tusnee tusinausemeany
ilenunainuans dausfesaz1a fedesay 64 esniinnulidauuesiiow 1inosdnuiiunes
anm Jadeides uazmvitede samﬁ’jﬁ%mﬁﬂssLﬁumﬂﬂsﬁmﬂﬂaﬁ?jaﬁﬁamiﬂszLﬁummawaﬂgﬁﬂaaLLazmﬁ
Uszidiu manisunng nansilasgh nuianuyneunguenisinuves Téun seuids soudn Sesay
a7 vieuwilondos ax 22 usulivduievas 36 Inndnadovar 23 nusisievas 22 uavviasduovay 24 °
usiazngueINslAinsauIMaUUUsEIuLLEh nM3rsemeiesUiAnts maguanw nsdnae
913t MsUszidiugtheiiiedming uaznsdwiofidaaulunuimenisquasnu’
nauosTinulsvesfiano ngue1nsseumEs 8o1dn (Post COVID-19 fatigue condition) 3
yilvinslidinuszd fuvesnuliunsauinlsdesas Tnslawzegsdslunguraeony e1gannni1 60 T 3
anunsaUszfiuiiedfadauenlse Tngldinamiann VAS fatisue scale iua3asiiotaninuniosdn e
wiumss Sesemslian aunsofanaldiiianuneriauazmsunmdmslng (Telemedicine) Bsema
sonun TinvesUisluszere1d Tunuimedhwilulagduladiduusinuasnwegaseunguynid
U%’Uslﬁmmzamﬂui’lﬂqﬂﬂa (Personalized multidisciplinary and integrative medicine) Usgnaulusme
1. ms¥nwuwuulden (Pharmacological treatment) iy ngueniugn (Anti-epileptic drug) 19
Pregabalin ey Gabapentin ﬂzjuméhum%ﬁ (Antidepressant drug) 819 Amitriptyline, Nortriptyline wag
Venlafaxine agngue1anaIn1suln AANENE LD 9171 Acetaminophen wa Naaen NSAIDs Fangalen
vz imaluFeseinmsanoinistandesnduile lildvis anerniseoumds Snisdlinadraies
iy 9IS Goufswy aauldeniow’
2. mssnemuuladlden (Non Pharmacological treatment) @i n1svindnurtn Cognitive
behavioral therapy uag nseenfasniewuuaseiumssly (Graded exercise therapy)®
Hagtuiinsfnuunumvesiniuilunssuiunsdudinssniay way BaeflugeTosudan
msAndialain-19 nuiieiifinnususnsindelado-19 duiusiunginfuir’ seduimiuii

v v

duiusiunsanmuguuswazRnidiolndn-19 agszau 30-50 ng/mL’ usegdlsimudslinunmsinw
JoyaiedfiuanuduiusueteInN1seeud madaieladn-19 fua1iznsvInIniud vlvdamanouinig
nsIdadeuenlsa wazkLIMINMIARasNY MnideyaninuAUdUTUEYRINILAMIATURRUNTIEA

J I aa o [ v P X
nanaslulsglovilumaitadeuasaunsaguasnuwigtelanunauy

WAt
FIBUNMTIUENTURTUHEUNTNIUTETWNEIsUn - 5UlUUNIsANwIMUY - Analytic
observational case-control study l@3uUseea3essTuNMTITeANANNUANLEUNTIUNTATULATINT
Funsuunndnysun wiladedl IRBRTA 1189/2566 aviuil 20 fueney 2566 s1alasan1s R131q/66_Exp
founsaifildlueide fil
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. wuvdunualteyariluresiinsauidensun1sidy

. LUUAUNNUSEIUNEERUAMAIRARDLATIA-19 aUun1Elne

1
2
3. 1@NANSIAUEUENNTININE (Consent Form)
a

. 1ONANSUBYATHAITHALREATININNIATEABINTIU

Y

5. wuutuiindaya; VAS fatigue scale

A5n1snnasy

1. fHduiunundeyadUieilasunsitadunenaminnisindelain-19 (Post COVID-19

condition, Sequelae of COVID-19) 87g 60-75 T AldFunssnwinuugtheuen u essialsnagtaeuen

T3INEUIANTERINNNAT hae MIERTIAA 1SNEUIENTEUINYNT kaztaslisun1saIeseduiniiug

Twden (25(0H) Vitamin D) waglthuudunuaifinidagsn1izssuaivamiaalain-19 Usenauluaie

Poyarald 1 e a1 lsaused1sa ennlitagdu nwuimenisauasnugUaslain-19 (COVID-19)

naeSn¥IMe (Post COVID syndrome) %138017¢ Long COVID dmSunnmduazunainsansnsagy nsunis

wnng IneazifiusiusiudayaluszesiaInusifion Unsiay 2566 89 SuAy 2566

2. dnideneraadnsiUleninnendwiaelain-19  munaeinIsAaLAzINATIARDBNAN

139715338 @1anadasiunaueifndenazlasunisesuietunaun1svinide dngussasd Usslevd uag

JaldsvaIn1sinsdduie lieatatinsanuisadeaulawnsiuesndudasy

WNAUINNISANDIEENATIUNSIUNTSIVY (Inclusion criteria)

dylng 01gsewing 60-75 3 laisiinma dudeusfuiidedonnzdeudmdsannishn
o 1A3A-19 (Post COVID-19 fatigue condition) fiisn3nwdl siesnsialsagtasuen T
NHTUIANTZIRNNAT hae IEATIVNIA LIINETUIANTZINYNAT
fongldsunsitiadeindo COVID-19 #ae38 ATK o RT-CPR u1rieu Tnetuagiu
NOUIITATYVRINTENTWAITITUGY

91N1380ud dounds printulnivientagniendsnisinide COVID-19 K 3 iou
funnfuiidufionsietusnamuideuasiionseguiuegiaios 2 Weu uly
liansnsnasuigldanmsitadelsnduvdeiduonisndudusianisadsssdaiu
laGundadensss dddliuuyms

aansndoansnwineld

WNAUNNISANDIEELATDINAINN5IY (Exclusion criteria)

YIANSAANDIENINNNTANYIITY

Aemensanm Ii¥ugiig viedsula fdwalisefumiuseudifiviurioanas oghs
Fowau wio vnlseauinfiuiluden Vitamin D [25(0H)D] Windu viieanad ognsdniau
LlanusaufiRaunuuinsnisvesnismaasla

flsauszarsiiiinasousvu wse Cognitive Wi Tspavasido

3. p1anadAsNfndulan9IulAsINNTITYaIUNNB UL AUNSINNNTINY
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[

a. panasinsiinsnilasainsideazgnudangy Wy 2 nguamisuiuy Case-control study fail
- nguenanadiasiildsunsitafennzsoudmdshndelein-19 uariivsy Anamsnaainndiu
Alwden w38 25(0H) Vitamin D luseu 24 &Ua Aeu1suNITvMaaes
- nguenaatasiinndelain-19 wililEiunitadeamesdeudmdsinidelain-19 uasd
UseTanansnsaainndudluiiion w38 25(0H) Vitkamin D Tuseu 24 dUanii ® Aeudnsu
NINARDY
5. oranasiasfiiisslasimAselssumsdunuaiusy SRmuuumsiilinsdnuide Taeee
urmdadeiionszsuniunansinuisningizst wu lsauseddia andeyalumsed 1 uansliisiuin
seivindualugidulsaumm lsevlavimden wazlviuludengs duualiumnindleioudugilsl
I Eulsmmant eehslsfinnu anuuanstamaiiidoddym st
6. Umanisiudeyauiruwinsadfuarinsgiveyainuduiusueinizeeudmasin
Aolein-19 wazanginiuiludend
7. mneanasiasauleiinngimiiufludenmuazlimeldfumssnvandey sglssunsuusth
MngAnuidelsnulaemssuuseniniiuiiaiy Tnsazudslvioraasinslunuummdidwesdiilsins
n MenusihlUsnwunmdlsameutanudnsindiau

NAN15338
paanmTnTgiteyanyhssuinduilunduiiiinngseudndsiadelain-19 dasningy
muANagaiitydAty (Adsegu 28.10 ng/mL Liguriu 41.30 ng/mL, p = 0.0001748, Mann-Whitney
U test) Msnsnzsianduiusaes Spearman linvanduiusidfoddyseninsseiuiniuiuasazuuy
Araviiosdn VAS Tunguiiinmizdeudn (R = -0.1, p = 0.520) Ffudliivdnguvesauduriug
sgyrisfusisansd Snviassduindulugdulsaumiu lsailanadenuas luduludengs fuwn
Trusiniudlefeutudililddulsamant oglsfnu aruuaniandrilifdeddymeada Taoden

AN5199 1 szaudmdudtunninazluilsases

Y

o o ANSIFUFIUVDITEAUINAUR ANNFEFIUVDITTAUINAUR
TsaUszandin Lo e Ll e B o p-value
(Afideszninemdnsing) Tudiilsa  (Aideszndnemiadlng) ludlitilsa
1AL 27.80 (20.57-38.95) 38.40 (28.18-49.85) 0.087
Iiﬂmmé’fuiaﬁmqq 38.30 (29.20-57.85) 37.40 (24.70 -45.60) 0.309
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Case report

A Case of Photo-onycholysis induced by Doxycycline

Krittin Sowphitakwattana and Anakaporn Tiyawatanaroj

Dermatology Unit, Division of Internal Medicine, Phramongkutklao Hospital

Abstract:

Photo onycholysis, characterized by the separation of the nail plate from the nail bed
after exposure to ultraviolet (UV) light, is a rare photosensitivity reaction. This condition may
involve one or more nails and typically presents with pain in the nail bed or tips of the fingers
and toes, progressing to subungual erythema, subungual hemorrhage, and onycholysis. Various
medications, including tetracyclines, psoralens, chloramphenicol, non-steroidal anti-inflammatory
drugs (NSAIDs), fluoroquinolones, and doxycycline, have been implicated in inducing this phototoxic
reaction. Given a therapeutic dose of an inducing drug and ample light irradiation, any patient is
susceptible to developing phototoxic reactions. Although complete avoidance of these drugs is
unnecessary, precautions should be taken. We report a case of a 21-year-old military personnel
who exhibited distal onycholysis of the fingernails lasting for 1 month following a 2-week course
of doxycycline usage. Based on history, physical examination, and laboratory investigation, the
patient was diagnosed with doxycycline-induced photo-onycholysis.

Keywords: ® Photo-onycholysis ® Doxycycline
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Case report

A 21-year-old Thai male, with no documented dermatological conditions, allergies, or
photosensitivity, was presented with persistent distal onycholysis of the fingernails lasting for one
month. He had been receiving oral doxycycline at a dosage of 200 mg/day for two weeks as a
treatment for acne vulgaris, with no concurrent medications. There was no history of nail painting
or family history of similar conditions. Aside from significant sun exposure, his medical history was
unremarkable.

On physical examination, we noticed distal nail separation with yellow and brown half-
moon shaped edges discoloration affecting all the fingernails (Figure 1) while all the toenails were

spared (Figure 2). No cutaneous lesion was observed elsewhere. On dermoscopic examination,

yellow discoloration with brown dots with sharp linear edges were observed (Figure 3).

Figure 1 Distal yellow and brown half-moon shaped edges discoloration affecting all the fingernails

Figure 2 Sparing all the toenails
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Figure 3 On dermoscopic examination, yellow discoloration with brown dots with sharp linear edges

Figure 4 The onycholysis resolved three months after discontinuation of doxycycline administration

Direct microscopic examination with potassium hydroxide preparation did not show a
presence of fungal element. Bacteriological investigations revealed no infectious agent and the
blood count was normal. Based on these findings, the diagnosis of doxycycline-induced photo-
onycholysis was established. The onycholysis resolved three months after discontinuation of

doxycycline administration (Figure 4).

Discussion
Photo onycholysis is separation of the nail plate from the nail bed after exposure to
ultraviolet light. Pain in the nail bed or tips of the fingers and toes is often the first symptom with
subsequent progression to subungual erythema, subungual hemorrhage, and onycholysis. Fingernails

are more likely to develop photo-onycholysis due to increased sun exposure compared to toenails'.
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Photo-onycholysis is a rare photosensitivity reaction triggered by exposure to either natural
or artificial light”. Photo-onycholysis is often drug-induced but it may occur in some disorders
characterized by photosensitization, and one such typical condition is porphyria’. Among the drugs
that cause photo-onycholysis, the most frequently reported ones are tetracyclines*’, fluoroquinolones’
and psoralens™®. Other drugs may also cause photo-onycholysis such as diclofenac’, docetaxel’
and paclitaxel’.

Doxycycline is commonly prescribed for conditions such as acne vulgaris, malaria prophylaxis,
and Lyme disease. The onset of photo-onycholysis may be immediate or several weeks after
drug intake. Phototoxic reactions were common with higher doses of doxycycline (> 200 mg),
however, a pediatric case developing photo-onycholysis following intake of doxycycline was at
dose as low as 20 mg™.

Clinical presentation of photo-onycholysis can be divided to three subtypes’

Type I:  a half-moon shaped distal separation surrounded by a pigmented zone,

as reported above in our patients. This subtype is the most frequent.

Type Il: a proximal circular notch.

Type lll: lesions in the central part of the nail.

The diagnosis of photo-onycholysis relies on a thorough review of the patient’s medication
history, specifically focusing on the suspected causative agent, along with an assessment of substantial
UV exposure. Laboratory investigations are performed to rule out infectious etiologies, including
bacterial or fungal infections.

Dermoscopic examination is a valuable tool for diagnosis. Bluish-black discoloration, brown
dots, and proximal brown discoloration with sharply defined linear edges', which are consistent with
findings in our case - white honeycombing overlying the nail plate along with a distinct proximal
yellow-brown margin'' and a spider web pattern'?, are characteristic findings reported in literature.

This condition typically resolves spontaneously, although a few cases may result in
permanent nail dystrophy''. Recurrence is possible in the absence of adherence to photoprotective
measures during drug administration.

In summary, this report highlights a case of photo-onycholysis induced by doxycycline.

Patients receiving doxycycline should be advised to avoid sunlight exposure to prevent this condition.

Reference
1. Elmas OF, Akdeniz N. A Case of Doxycyclin-induced Photo-onycholysis with Dermoscopic Features. Balkan Med J. 2020;37(2):113.
2. Al-Kathiri L, Al-Asmaili A. Diclofenac-Induced Photo-Onycholysis. Oman Med J. 2016;31(1):65-8.
3. Baran R, Juhlin L. Photoonycholysis. Photodermatol Photoimmunol Photomed. 2002;18(4):202-7.
4. Passier A, Smits-van Herwaarden A, van Puijenbroek E. Photo-onycholysis associated with the use of doxycycline. BMJ.
2004;329(7460):265.

RYFEISHANGNIISUN U7 77 aUUN 1 unsiau-Sunay 2567



36 Krittin Sowphitakwattana and Anakaporn Tiyawatanaroj

5. Atzori L, Zanniello R, Pinna AL, Ferreli C, Rongioletti F. Drug Induced Onycholysis. Clin Dermatol J. 2017;2(1):000114.

6. Baran R, Juhlin L. Drug-induced photo-onycholysis. Three subtypes identified in a study of 15 cases. J Am Acad Dermatol.
1987;17(6):1012-6.

7. Carroll LA, Laumann AE. Doxycycline-induced photo-onycholysis. J Drugs Dermatol. 2003;2(6):662-3.

8. Baran R, Barthélémy H. Photo-onycholyse induite par le 5-MOP (Psoraderm) et application de la méthode d’imputation des
effets médicamenteux [Photo-onycholysis caused by 5-MOP (Psoraderm) and the application of the imputation method of
drug effects]. Ann Dermatol Venereol. 1990;117(5):367-9. French.

9. Piraccini BM, lorizzo M, Starace M, Tosti A. Drug-induced nail diseases. Dermatol Clin. 2006 Jul;24(3):387-91.

10. Pazzaglia M, Venturi M, Tosti A. Photo-onycholysis caused by an unusual beach game activity: a pediatric case of a side
effect caused by doxycycline. Pediatr Dermatol. 2014;31(1)-e26-7.

11. Roy K, Asati DP, Rout AN. Doxycycline-induced photo-onycholysis in a child: Case report and brief review. Indian J Dermatol
Venereol Leprol. 2023;May:1-3.

12. Chamli A, Ben Salem F, Ben Lagha I, Charfi O, Zaouak A, Fenniche S, et al. Spiderweb-like pattern: A novel dermoscopic
feature in photo-onycholysis induced by doxycycline? Therapie. 2021;76(1):49-50.

Royal Thai Army Medical Journal Vol. 77 No. 1 January-March 2024



37

unAuuAN
wingusuAuNegnwuludsemelne

(Snake antivenoms in Thailand)
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seminel A.A. 2008-2010"

Uszmalnernfessmaiioutudug Tuglinnae@ons fusenidedsdniduuasioguegiy
dioszuvmsInguiduavnvesnsuadusuls ez deinvarevia Imagﬁwﬁwﬁlugﬁmﬂﬁﬁ
4 Families msfiufe

1. Family Elapidae Lﬂuﬂzjugﬁwﬁa’mﬁﬂ louA g1 (Naja sp.) $999 (Ophiophagus hannah)
ﬂafmmﬁl'au (Bungarus fasciatus) waggiivailsnan (Bungarus candidus) mmimmaﬁﬂﬁwwé’qmsgﬂ
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Haniinle’

§999 (Ophiophagus hannah)

gmumaﬂu (Bungarus fasciatus)

E‘Uﬁ 1 ﬁaasmgﬂm%mﬁw (Family Elapidae) finuluuszmealng (nmdelng wugms lvsana)
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2. Family Hydrophiidae laun yneia (Hydrophis sp.) %ammﬁﬂﬂﬂamﬂmsgﬂgml,aﬁ’m laun
fisiondanile (myotoxicity) hlslandnaiiloaegnyhaneuuss wdeiitaamsAdumnsunssannasndu
avsueen1Izlaneleunau (Acute kidney injury)

3. Family Viperidae wu yn¥de (Calloselasma sp.) §gwnsing (Crotalinae sp.) gaiaian
(Daboia sp.) ynauiiliAnnnuRsnisemauisivenden SmuhiitheindsTinannnedonsen
AnUnAfleTeazdriny W pituitary gland wifaideysineg 'ﬁ'suﬁgam’gzlmmLaauwﬁwé’qmigﬂgLmeﬁ’m"
uennidmuaufisuniflassadsendeiboluefordudutu fu nduuioas uas sy’

Juu21 (Daboia siamensis) ms3nfiugnzUs (Calloselasma rhodostoma) sen1sHANYIY

JUN 2 fpgagiiwilsaiu (Family Viperidae) inuluusewalng (rmevelae wugns lvsana)

v
oA

4. Family Colubridae gnauiliugnififiviios diuanuinunannulandsnisgnindslisuusy
1

9 Y
a |

wnihifugluaunguusn fogwwesgivngudl Wud yudemas (Boiga dendrophila) yWeamsyduns
(Chrysopelea ornate)
msgngfiwdmalilizunssnuninaduazgnisegsiliAnmufinsuazdein Ssamnms
AeTinngRuiniinutes Ao miseuussvonduiietemeladaduainguoinngssuumeladuman
(respiratory failure) wulduegluftnedign gwh Jadens ganuwden wazgiiuadsaanindeiifusoszuy
Uszsamitlusunumsanenendaalssamiinduiloaenioorafinnnyidenseninunifivenldaues
Hoyluresunmiesoumen wdedmnudulaind §afna1n coagulant toxins Tufivves ynzUy $7en

mislndl wazanglanedeundundsgnguiiein®

a9AUsznauluey
1. Neurotoxins LHuasdusznauluiugivilvifinmsseuussuasndsiile (Raccid paralysis)

wusdu 2 ¥ila Ao
® Presynaptic neurotoxins Lﬂﬂﬁﬂﬁ@@ﬂﬂ%égUgﬂﬂﬂiﬁgﬁ acetylcholine fivaneUssam 33l

[ v

WansinduUszamamalu postsynaptic membrane #19E19U84 presynaptic neurotoxins gAY

T U
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1 taipoxin, textilotoxin, beta-bungarotoxin mmﬁ@ﬂmﬁﬁﬁ@%m’m presynaptic neurotoxin ﬁ?ublzi
ansn3nwlFFentsda antivenom vielsuiesanesduszneulufiugasiiqnivhareuaeUszamiili
lianansondsansdevszanvld egndlsfmailunsvaasmuinansfidanssu PLA, 8819 4-bromophenacyl
bromide (4BPB) mmsaé’ué’?&maﬁuaa presynaptic neurotoxins n®
® Postsynaptic neurotoxin aanawéi%é’u&mﬁuﬁumm nicotinic receptors UB4postsynaptic
membrane AU acetylcholine 3\‘1134'Lﬁﬂﬂﬂﬁﬁﬂﬁ@fyﬂmﬂizaﬁwﬁu%Ldm postsynaptic membrane U8INA1L
deaneivinlhiAnsumaviendiiieseunsinsdn antivenom uiafiansnsadnuanuRnundniinann
Fwwinile
2. Phospholipase A Fadueuludfadalufivg ﬁwﬁwﬁamm%ﬁj&maé %39 membrane

v Y
[

ohospholipid Tiilerdeveanie wulediiinruddysonisiinsunaveandaile (laccid paralysis),
ausulafingi (hypotension), s (tissue necrosis) uay Sudimsudsivenden (anticoagulation)

3. Myotoxins [uansiiifivsieiierdevessenelneamendniioats myotoxin Wuaséday
Fwdlenhnisiie rhabdomyolysis 1NN15Ea18UBI myoglobin 1uﬂ§'m1,§amsj %wmﬁmmwmqmﬂ
praviiAnnglangla

4. Cardiotoxin %130 cytotoxins Wuiwiitnadonisyieuesiile TngSuusnnuinfivedaid
qméaszﬁumsmmaqmaéné’mﬁaﬁﬂa (cardiomyocytes) cardiotoxin HHaansnsINISAULAEA1STUM
vosvila Tnewuasdsznauilufiwnasyh naugieniu (Viperidae) S1umaussngwundas (Box jellyfish)

5. Metalloproteinases laz pro-coagulant toxin Lﬁuawsﬂﬁzﬁumslﬁﬂﬁ’waqLﬁaﬂﬁﬁﬂﬁtﬁm
AuAnUNATIEENIT ‘venom-induced consumption coagulopathy” Tngidenazaianinuaselunis
WFesh ilesannann factor uavesiusnauiivhntinfitiensudsivendon fvadeilvlmdenlvainund
Fenuldlugfigngnes Juaien wasgdemslnitn s slunivssansideosng taipans uag brown
snakes

6. a13ouq Miertestenisiudsunlamnudulain Téun natriuretic peptides, bradykinin
potentiating peptide wag L-type calcium channel blockers Tnganssananiiendestunsinaus
ladinuazn159e1eIveIanndeon

o dy . R s - -
egifban AR fafimgdrdnanieesdng (i de ung) usnidananded
wielfairanfiduiu afraniiduiusiafisg

!

S 8 H® HS b
V/A\Y, / /

H H H

PR VaYaVAY:

H H H H

o A F(ab’)2 purification afouen 186G
TN THA

JUN 3 asUTURBUNINARINAUTY U (mwuszneulnetsugns lueana)
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33 specific antivenom Wieiguiuiivgliiugihidunsihwiildsumssensuindiussanam
g9an lnolwguiuivgduduylulnaydud (g6) ldanwanauvesdnd @nilvgfléud ih an do ieuns)
fldsunsdeiivgeinlavianiasevarsviaiionszduliiinsadandduiu (mmunization) Fawsudle
24 antibody AifimnudumereRugiidnludidaivintug Uil 3) winsBaeiuiuivgduiimsin

'
a v a

magngRuinfiiussansnm wifiaunsovligihefnnsuiisguiauuy serum sickness vie anaphylaxis
1o YagtuiitennifiesiuannisviinuasUSunaveinsdnwiusiuiviaunslmannisuilwsulugiae vilv
Ienanissnuniliivssansam vieduiiunelawaziinensunsndoudu ¢ anuaninl anniwalne
Fuirdnwiuinufvgiiddlugianaedons usenidesds lnetwsusufivginanuiadu 2 Ussiamldud

1. Monovalent antivenom 3aiiusnuiivgianizyila danuannsamuiivilaviages Iy
wiivselomflufinefinsuriavesgiidauiuey an1uianint annelnesdn monovalent antivenom
sogiie 7 vdialaun winduRvgein winduivgasens wiuduiivgaumany windufivgivatsaan
winFuivgneUy wuFuivgum waswiuduivdenndus ogslsimudiisenunsiugms
tuaeiusvesegiviiaduifauilndifsanundneynssnistu (Cross-neutralizing activity) Inelamnz
naugieiuiiifusossuuladin ©

2. Polyvalent antivenom Luimsudufiugaiinguifarmannsalumsiuiivgldunnnimils
¥ila (Paraspecific neutralization) Auvfinvesiugiiaaiinludsdningnnszdu Ssanansaduiivgunsein
flnnalndidssiunaeynsnfsnld uasivsslevflugthefliansoszyviavesgiivifnlduvuou 3
A01UEIN1 ANINYIALMENER polyvalent antivenom 2 wlialduA iwusImAURESTUUUTEAM (Neuro-

Y] a

polyvalent antivenom) M1n3150AMUAYIYN §99019 JANIMRENTINVIVIVATAaT LaBINTINATLRY

Y Y

Ly

g5zuulaiin (Hemato-polyvalent antivenom) Nflgnaiuiiwaingnedy guuniasddemvnglng

Y Y

nanmsiiiesuiuiivgasinsanildanezgiienlasunsussdiuuainnaglaussloviasan

9

INMIALTHIINNIINSIAANaIIABITULTY Wi fUhefianunsaseyviinvesiuidniauriesUieni

o A

DINTUAAIVIAIYNINANTALIUIYY BINTNTEUUUSEEM Town NanuLosaulss BInInn NAIYNGLIN
Wsagiualisnanin viseein1siienalnauinundenn YenneandgninsUsvsaguuimnin uiunny
Mdaimsldwuiuivinldminsimseuvenanltuaseinveawiulinssivyinvesgiin

d‘ v 1 I~4 ¥ a 4! -dl v ¥ %)

\Weannmsuiigsundunatrafemidsinuld uasUssannsesas 50 vasnsgngintulsemelng
wudnglidiinmsddesiivaingiiiave dry bite AsiuTsiodliaiunngUien e IN1SUARILAENaNTIANS
v a wa al' < 4 1 -:gljl Yo 1 4 a (v d'da 1 v 11 % 1
WeeUfURn1s nsonsiiludeusdsanislasumiuiuivndsgnindiivsessuudszamin laun

- Innseauussvanadiie Bullo1nsuianen warlifseseluinneynelaauiainaunisi
RIFR

LY a G d‘ U Gl o 1 1 Q’l’tu b4 ¥ 1 v A Y v 1 1

- wngnivaiisramTegaumasuiavioasduingninduiiin desliiuriunuddalinuing
91IMSHARS LiBangnauiifunanunsavhaeUangussamunss@eeavililinnsiuiit nslesy
96195IAL5IFENNTUTIIVNBININNSTULUUSZAmals  Unfiudrvwawguiilisnwdiiegngiivssuy

Uszamneagltsuszann 10 vial'??
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dnsutevdlunsliedilunsdiigngivsossutladndnldun

- fdeneenmueiuaziidfy

- Venous clotting time (VCT) u1n71 20 W1 %308 prothrombin time (PT) w1

- findmdendindn 50 x10°/L

- ®19iAnANE compartment syndrome #osaspdanaingiisnenmsvinuisanziiesng
suussielal vwasuiliaaduaendgnifuiessuuladindn dndlunjasdilifiedos 3 vial Smdsnis
#Sumguasng1a VCT 1 6 daluamddld 1 VT Ssnnndh 20 witesTiisgudnaunds VCT axtiosny
viawinfiu 20 wit wagiile VCT ndusnun@liinga VCT 91807 12-24 $alas vunnveasduiililugitanas
JufvomsuazUiinafiugdidaeldsulngliduturumedvesitan msliesumsarangluthindouunm
100-200 f0d8n3 warlymsviaemdensanelueiedilusimiadnlig msazaowsiliinsvgiuse e
3ol 1gG imengunaznsefuliiAansuils AsfidWayiignde feathdanmenmsgtaesewind
19’1’%Lszﬁ'u'.hﬁﬂﬁﬁ%mﬂml,ﬁﬁiaLen'ﬁ'm%aizjéﬁam'iLLﬁLsds'aJﬁ'mLﬁuﬁumwwiasﬁmlﬁ Lﬁaaﬂwﬁurﬁwdéwmaav
Annsdufuvesiivgiuminiteglunszuadondususuusn drunmsnsneiveseuiiefuiufiwguinm
Juardanuansalumsiuiiunndsiulastutuauausilunsazamesivgidodeuinuu

UfizensuilgIuAueg

mnnidesay 10 vesilhefiliiuwiumuivginuansernsuinigluliidalus visnsdnueins
wiagumendsiuiesilunda 5 Sufemnnnitdu lasdnluaguisensuiiinasuiurnvesesuills
$u sniuusadadthsenadinisuimaldsugiafindnanndaiindountid wu tetanus-immune globulin
38 rebies-immune globulin JUkUUMSUATHAURYY laun

1. UjAsennsuiigunsuazsinidy (Early anaphylactic reaction) Tnvdlugazifatunielu
10-180 wfvdamslésuiesa fteBuiiennsdusniviiuadreandiie Uinasusts 114 aduldenFeu Ui
vios fioade savihladui fheuissonaiiomssuusanniuorndudunnede®in wu anudu
Tafinen naenaufiu way angio-oedema muﬁa%’fmmﬂﬂmﬁ%ﬁmﬁﬁﬂLﬁmnﬂmfﬂzjLﬂwﬁﬂm’mmﬂmﬁﬂw
oehdlnddn fhedngnanenudedinnnnsgngimnninsuiiesy Tasdulnguiisemauiviad
ARAINNTTINNGNAUYRY 1gG %38 Fc fragment U84 IgG #3831NN5NT8AUlAEATIVEY mast cell Uay
basophil veawsusuivges Faldannsaldnisnaaeunisiamils (skin test) vunen1sAneIN1Twla
Fudunsmaaeulfitenriu IgE mavageumsuidiimiadaifienudndulag Tunsinngetinisal
msinenswiiasu lnswsuvesanuanmaninyanglutagiulavinnisdindiu Fc oon 1u Fab)'2
wazdinmsvihliudans maAemauiissuiafafiesdosas 3.5

2. Pyrogenic (endotoxin) reaction $inaguansIN1svaslasusumuivgUseam 1-2 laa
fthefionismundu I vaeadonuens auduladnm viefmsdnludin auvgesnisuiuiadie
nsUwfou pyrogen vaurlutumaunnas

3. Late (serum sickness type) reaction #81n1shansnaansbasuiesy 1-12 Tu fUaedndly Aauld
DUIYU 719959 ﬁuﬁ’u AUy arthralgia myalgia lymphadenopathy periarticular swelling mononeuritis
multiplex proteinuria encephalopathy GLUEEU"JEJﬁﬁmiLLﬁ%EJ%LLiﬂLLavaﬁ’%JUﬂ’li%Jﬂw’léj’Jﬁl antihistamine
%30 steroids dnlaiuansaIn1sves late reaction
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ABnstasiuuisennisuiieguiuneg

1. ﬂ'lﬂ‘l’f‘c’n‘ﬂa\iﬁ'uﬂ'lil,l,ﬁl,%i;u 1@wA adrenaline, antihistamine, corticosteroids

Adrenaline \uegndifivszansamgslunisinweinsusiesy esnddwtisanmsvadaves
viaemay uaymsnsestesvamelunasaiden 151891un1sld adrenaline Tumstiostunisusiegalug
thefigngin nuirenansaanmsiiaufisonsuiesaléosas 43-11 Wawisuiuemaon Inglinuenns
Hafg91nnsld adrenaline wseghdla udfdsiidernalunsly adrenaline Tunstosfunsuiasui
o1adenlesiansiinnnizidensenluaues amnusiulaiings lauiindsng Insemznstiludiaedn
daeeny wazgUhelsamla dwsunisly corticosteroids lunsdasiunisuwiiwgunudn corticosteroids
aunsadesiumainufiseinmsuiiegulaegieldivedidny drueinuganiiiuet1s promethazine wWu
Teansatesiun1siin pruritus urticaria facial oedema wagnisAvvesasnaulneg1editudney™

2. Yfumnulunmsliwsuuazansivnmasaiand

ineHivelaualUEIINTRBI WU kA nEAdNTaonIdenMeENt1)  AXANNTNAANTT
wiannstdagule egnslshanulutagiudwindeyanispdiinunatvayudeiauaiugingy n1sdny
Tuedmmuimsinwithesenmaneaieiuiidonshedhazaioduna 30 unit lifimnuuensidlunis
AnURsemsuiesudlowSeudiouiugtaeilasunsdaegalusnsisy 10 und viansdinuii maven
Hydrocortisone wag Diphenhydramine utan 1 %‘[mﬁaulﬁ%’uL%jmﬁwuﬁwﬂmuﬁaamﬁﬁ‘%mmiLLﬁ

o w P

winldegaiivuddgydedisuiunquaruauilasunisaawudmasnidaadiiunal 10 wil

o/ Y 1 a a aaa v 1
s3I UBNAUNNTINTUNIYIY

1. TugUas Early anaphylactic wag pyrogenic antivenom reaction #3835nwUaedell

~ §n Adrenaline Wndnaile Suduit 0.5 fiadnsusienlanuludlvgjuas 0.01 Tadnsusie
AlansuludnlnsannsadliiiedudEuiionnsdu wludud viedumusy urticaria Tnsanansals
41919 5-10 Wit lunsdlfgaedionnisiidu
- annsalvigrdudaniily (chlorphenamine maleate 10 fadnsusionlansuludlngjuaz
0.2 faansusiaflansuluin lnensandaenidensn) uavalfiesess (hydrocortisone 100 daan3ume
Alansuludinguas 2 fadnsusenlansuluin Inen1sdadnnasadend) l@Sumdansi Adrenaline udn
Tngannsadlestumafnuiisenmauiisgusuiieelinamsdnundfinu
- lughhe pyrogenic antivenom reaction fessziamaiinlilngnasingamgiineetng
ashaueannsalmsiwnuealunsdinuinfiedldls
2. masnwEthefiuansufisenmsuidinie serum sickness mslienmusaniuuuuivusznu
(Chlorphenamine 2 fadnsuyn 6 %’ﬂmlu;ﬁmpjuaz 0.25 fadnsusenlansuseoiuluin) Anseiu 5 Tu
mnitheenslaiftunelu 24-8 Frlasaansaliiaiesess (Prednisolone 5 fadnfimn 6 Falusly
dlnajuar 0.7 dadnsuseilansusouludn) el
guinsdawiuimuiviiuiiedndianuddglunslesiuanufinisuwasdediovdagngiiv

[
v Y]

m faunsaeieludranuneuiaegrassiunuiunsugunenviaiessasnisivaiouvesiugly
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nalansiinlsa

MsnsefumMsHeaiuiiaUnflusnad Ayesnsitmnnsuesudamalviauedlsisuanuds
e AnuEsmeveslasEuazmshnuiatulusesdulandeaendoidiudng (lateral geniculate
nucleus) wazAasWndany (striate cortex) vosAudnIsupsiuluanasdunduvinenss (occipital lobe)
quﬂLL“U‘UEUENﬂ’]’iE'JEJ“UEJ\‘imiL%EJNGiEJ, ﬂ’]iQQJJL%‘EJﬂﬁL%EJJJIEN“i’J’WiJ‘JszNﬂ’]iL%EJWiEJ LLazmi@LﬁﬂﬂﬁLﬁ%y
Aosudnedetuaziu

Usznvasanadesmsiianiazaiies i 3 via loun
1. andReaRduwusiun1IzAw (strabismic amblyopia)

AMEANTAEINNAN mazmﬁamﬂmmqﬁlﬂumammﬂmiLLﬂJﬂ%’uﬁamiﬁugﬂiswdwms
eyl lugauesfieanannniii 2 13 amzaaiiwissiadiolaglifinsaduldsnds delmin
mmsmﬁwﬁmﬁlé’mnﬁam auaqdauﬂaﬁfmmeﬁﬁLﬁﬂﬁ%’aqﬁ"umi:uaﬂLﬁumﬂszéfﬂﬂa%auamamsfhwé'ﬂﬁ
Tunnan u,a‘vmm'ﬁmauauawaﬂamamamamﬂmwmlfu TuLmﬂLaﬂwummsmmaauawvmalﬂmiaum
nswesiudsesianegngs matudnsueaduiliiitetievandeimaiunndounazanudualy
RO miﬂﬂ%'wauuamﬂmsumwmﬁ’uammaLuaaawﬁﬂﬂqmazmwmaﬁmmml@ ANYULLAUKAIY
seroilmaisaanm s ssanaun Taun mmqwmmmmsumLﬁuﬁi’mé’w grating
acuity fiazanasiesniinnuannsalunisiuimsueasuiidudnvasdadnual msiafildann Teller
Acuity Cards Il (Stereo Optical, Inc, Chicago, IL) wag LEA Grating Acuity Test (Good-Lite Company,
Elgin, IL) o1aUszifiupnisueaiiufiunnninfinasandiu msusadtuiiinsiuganses neutral density filtter
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fleemiladnaueluminafovieransing ulseenliduasssin fio nmzmmsinumeuainundths
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psmmnasiLduszezinatuu (meridional amblyopia) Snwunndaulvajuugiilvuilunmlunsdigdan
NSANIATDILAITEAANALDEINNTY 2.00-3.00 lneauines!
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(Caregiver burden in caregivers of older persons)
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(Situation of the older persons and caregivers in Thailand)
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HaNIENUINNNNILMLEAIUBILAUA (consequences of caregiver burden)
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m's%'nmn'nzmﬁaﬂé’wmﬁﬁgLLa (treatment for caregiver burden)
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nssneuuulyen (pharmacological treatment)
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(Practical recommendation to reduce caregiver burden)
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