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Comparison Maternal and Fetal Outcomes of Pregnancy with Single Abnormal

Value of 100-grams Oral Glucose Tolerance Test in Lampang Hospital

Benjamaporn Puangpaka (Dip. Obstetrics and Gynaecology)' Kamonrat Chitkampoo (MS)’,
Nateekarn Janthasoon (MS), Neeracha Tongin (MS)* and Supichaya Kassonboon (MS)

'Department of Obstetrics and Gynecology, Lampang hospital
“Fourth year medical student, Medical Education Center- Lampang hospital

Abstract

Background Gestational diabetes mellitus (GDM) is a common medical complication of pregnancy,
typically diagnosed using the 100g Oral Glucose Tolerance Test (OGTT). However, it remains
controversial whether a single abnormal value on the 100¢ OGTT increases the risk of adverse
pregnancy outcomes.

Objectives This study aimed to compare adverse pregnancy outcomes among pregnancies with
a single abnormal 100g OGTT value, normal OGTT results, and GDM.

Methods This retrospective study included data from singleton pregnancies that underwent
100g OGTT screening for gestational diabetes at Lampang Hospital between June 2008 and April
2018. The Carpenter and Coustan criteria were used to define abnormal OGTT values. Adverse
pregnancy outcomes assessed included fetal small for gestational age (SGA), large for gestational
age (LGA), macrosomia, preterm delivery, and cesarean section. Multiple logistic regression
analyses were performed to evaluate the association between pregnancy outcomes and OGTT
groups, adjusting for potential confounders.

Results The study included 1,320 pregnancies with normal OGTT values, 1,218 with GDM, and 604
with a single abnormal 100g OGTT value. Pregnancies with a single abnormal 100g OGTT value
were associated with increased risks of cesarean section (OR = 1.33, 95% Cl = 1.09 - 1.62), LGA (OR
= 1.80, 95% Cl = 1.31 - 2.47), and macrosomia (OR = 1.63, 95% CI = 1.04 - 2.55) compared to those
with normal OGTT values. No significant differences in pregnancy outcomes were observed between
the single abnormal OGTT group and the GDM group.

Conclusions Pregnant women with a single abnormal 100¢ OGTT value are at increased risk for
adverse pregnancy outcomes. Close monitoring and timely management are recommended for
these patients to mitigate potential complications.

Keywords single abnormal 100g OGTT, gestational diabetes mellitus, pregnancy outcome
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Introduction

Gestational diabetes mellitus (GDM) is a metabolic disorder that is diagnosed during pregnancy’.
Screening for GDM can be performed as part of the universal screening (screening in all pregnancies) or
risk-based screening (screening in pregnancies which have a clinical risk factor for GDM)?*>. The
strategy for screening and diagnosis comprises a one-step approach by using the 75¢ or 100g
Oral Glucose Tolerance Test (OGTT)*, or a twostep approach using the 50g Glucose Challenge Test
(GCT), and then proceeding to the 100g OGTT' when the plasma glucose level =140 mg/dL>. In
Thailand, the approach to screening GDM is different depending on the practice guidelines of
each institution and the physicians preference. The 100¢ OGTT diagnostic test is composed of
4 values of plasma glucose: the fasting blood glucose level and the plasma slucose levels that are
measured at 1, 2 and 3 hours after a glucose load is administered. For a cut-off point, the American
College of Obstetricians and Gynecologists (ACOG) recommend the Carpenter and Coustan criteria
or that of the National Diabetes Data Group (NDDG) to diagnose GDM. Any two or more values of

slucose above the cut - off are used to diagnose GDM'.

GDM increases the risk of adverse pregnancy outcomes, including being large for the
gestational age (LGA) and macrosomia, which significantly increase the risks in a pregnancy with
GDM from a normal pregnancy”. Furthermore, GDM is associated with an increased rate
of cesarean section and preterm delivery™ . In addition, compared with a normal pregnancy,
a pregnancy with poorly controlled GDM tends to develop fetuses that are small for gestational age
(SGA) and intrauterine growth retardation due to placental vascular insufficiency’. The other adverse
outcomes consist of respiratory distress syndrome, shoulder dystocia, congenital anomaly, fetal

death, postpartum injury, and hemorrhage”.

Even though the increased maternal and neonatal morbidity from GDM is well established,
the risk of a single abnormal value of 100g OGTT value remains controversial. On one hand, the
evidence shows there are no differences between a normal and a single abnormal 100g OGTT
regarding the negative impact on pregnancy outcomes found in GDM, such as macrosomia, LGA,
SGA, rate of cesarean section, preterm delivery, neonatal hypoglycemia, neonatal hyperbilirubinemia,
shoulder dystocia, and admission rate to neonatal intensive care unit (NICU®™. On the other hand,
several studies report that even one abnormal OGTT value is associated with an increased risk
of macrosomia, LGA, rate of cesarean section, preterm delivery, preeclampsia, neonatal hypoglycemia,
admission rate to NICU, and Apgar score at 5 minutes <7° **** Moreover, a comparison of a single
abnormal 100g OGTT value and GDM in a systematic review showed that patients with a single
abnormal 100g OGTT value have adverse pregnancy outcomes similar to GDM but not significantly™.
It was also claimed that there was evidence that a single abnormal 100g OGTT treated as GDM

reduced LGA, macrosomia, and metabolic compLicationslS.


https://www.acog.org/
https://www.acog.org/
https://www.acog.org/
https://www.acog.org/
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Despite some controversy regarding the significance of a single abnormal 100g OGTT
value in pregnancy outcomes, the standard practice currently assigns no specific treatment for
pregnant women with an isolated single abnormal of 100g OGTT>.

To overcome this controversy about whether or not a single abnormal OGTT value does
increase health risks so that the appropriate management could be assigned, more research comparing
the pregnancy outcomes among these groups is crucial.

This research aims to compare the adverse pregnancy outcomes among pregnancies

with a single abnormal 100g OGTT value, with the normal OGTT and GDM pregnancies.

Methodology
Samples of the study

This retrospective study used data from the electronic medical records (EMR) at Lampang
Hospital from June 2008 to April 2018. The protocol for this study was approved by the Ethics
Committee at Lampang Hospital. Samples included in this study were singleton pregnancies which
were delivered at Lampang Hospital, with the results available of the 100¢ OGTT during the
antenatal care period. The exclusion criteria were: 1) presence of a history of diabetes mellitus in the
EMR before pregnancy; 2) fetal death in utero; and 3) missing outcomes or predictive data required
in the analysis.
Gestational diabetic screening and diagnosis

At Lampang Hospital, the screening for GDM uses a risk-based screening involving a risk
assessment with a two-step approach. If this screening test is positive (=140 mg/dL)?, further
investigation with a 100g OGTT will be performed. Screening in pregnancies with moderate risk
is performed at 24 - 28 weeks of gestation. However, pregnant women with clinical characteristics
consistent with severe obesity (BMI >30), a strong family history of type 2 diabetes, previous history
of GDM, impaired glucose metabolism, or glucosuria'® are screened as soon as possible. If this early
testing is negative, it should be repeated at 2428 weeks of gestation. The Carpenter and Coustan
criteria’ are used for diagnosis. Elevated 100g OGTT values are defined as a plasma glucose of =95,
180, 155 and 140 me/dL for the fasting, and the 1-hour, 2-hour and 3-hour tests after a 100g
glucose load is administered, respectively. A normal 100g OGTT value is defined as all OGTT values
within the normal range. A single abnormal 100g OGTT value is defined by the presence of only
one abnormal value of any of the OGTT values. GDM is diagnosed when there are at least 2

abnormal OGTT values®.
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Pregnancy outcomes

Pregnancy outcomes in this study consisted of maternal and fetal outcomes. Application
of cesarean section for delivery and preterm delivery, defined as gestation age at delivery between
20 and <37 weeks", was used as a maternal outcome. Regarding the fetal outcomes, 3 adverse
events were considered: 1) small for gestational age (SGA), defined as birth weight below the 10™
percentile for gestational age; 2) large for gestational age (LGA), defined as birth weight greater than
the 90™ percentile for gestational age'®; and 3) macrosomia, defined as birth weight >4,000g".
Demographic and clinical features

The demographic characteristics included maternal age at delivery (years), gravidity,
underlying disease such as hypertension and thyroid diseases, and anemia during pregnancy
defined as the hemoglobin level below 11 g/dL in either first or third trimester®. Clinical
features used in this study were the total number of ANC attendances and gestational age
at which a 100g OGTT was performed.

Statistical analyses

Statistical analyses were performed using Stata version 13%!. A Chi-square test was used
to determine associations of pregnancy outcomes among three OGTT groups (normal 100g
OGTT, single abnormal 100¢ OGTT, and GDM). Multiple logistic regression analyses were applied
to assess the association of pregnancy outcomes across OGTT groups, controlling for other
covariates. The Hosmer and Lemeshow test* was applied to examine the goodness of fit for
the logistic regression model. Confidence intervals of the estimates from the logistic regression
analyses were calculated using robust standard errors. A P value of <0.05 indicated statistical

significance.

Results

There were 3,214 pregnancies which were screened with a 50g¢ GCT and followed by a 100g
OGTT. Of these, 1,320 had normal OGTT values, 1,218 having GDM, and the remaining 604 with
a single abnormal 100¢ OGTT value. Among the 3,214 pregnancies, the mean age was 31.25 (SD 5.89),
with the mean gestational age at which the OGTT was performed was 25.75 (SD 8.19). The median
of gravidity and number of ANC attendances in each group were similar (median 2, interquartile
range 1 - 3 and median 4, interquartile range 4 - 5, respectively). Baseline characteristics of the

participants are shown in Table 1.
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Table 1 Demographic characteristics of pregnancies

Maternal characteristics OGTT groups
Single Normal GDM
Total abnormal OGTT
Total 3,214 (100%) 604 (100%) 1,320 (100%) | 1,218 (100%)
Age (mean+SD) 31.25(5.89) 31.53 (5.68) 30.22 (6.17) 32.29 (5.46)
Gravidity (median, IQR) 2(1-3) 2(1-3) 2(1-3) 2(1-3)
Hypertension 54 (1.68%) 9 (1.49%) 13 (0.93%) 32 (2.63%)

Thyroid disease

35(1.09%)

10 (1.66%)

11 (0.79%)

14 (1.15%)

Anemia 1,182 (36.78%) 221 (36.59%) 510 (36.64%) | 451 (37.03%)
Number of ANC

attendances 4(4-5) 4(4-5) 4a(4-5) 4(4-5)
(p50, IQR range)

Gestational age at which

the OGTT was 25.75 (8.19) 25.84 (8.38) 26.11 (7.81) 25.30 (8.50)

performed (mean+SD)

“ANC = Antenatal care, GDM = Gestational diabetes mellitus, IQR = Interquartile Range, OGTT = Oral Glucose Tolerance Test,
SD = Standard Deviation

From Table 2, comparison of pregnancy outcomes between OGTT groups showed that
the single abnormal 100g¢ OGTT group had significantly higher rates of LGA (p <0.001) and
cesarean section (p <0.001) than the normal OGTT group. There was no statistically significant
difference in the occurrence of preterm delivery, macrosomia, and SGA between the single
abnormal 100g OGTT group in comparison with the normal OGTT group. Likewise, evidence
showed no difference in the risks of LGA, macrosomia, SGA, preterm delivery, and cesarean
section in pregnancies with GDM, in relation to those which had single abnormal 100g OGTT

values.
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Table 2 Comparison of pregnancy outcomes in pregnancies with a single abnormal 100g OGTT,
with a normal OGTT and GDM

Normal OGTT GDM

Characteristics Single

abnormal N (%) p-value N (%) p-value

Pregnancy outcomes

Cesarean section 336 (55.63%) | 656 (47.13%) <0.001* 710 (58.29%) 0.279

Preterm delivery 50 (8.26%) 102 (7.33%) 0.468 110 (9.03%) 0.586
SGA 23(381%) | 71(5.10%) 0.21 01 (3378 | 063
LGA 77(12.75%) | 108(7.76%) | <0.001* | 1gg (154400 | ©0-126
Macrosomia 34 (5.63%) 53 (3.81%) 0.067 87 (7.14%) 0.222

*GDM = Gestational diabetes mellitus, OGTT = Oral Glucose Tolerance Test, LGA = Large for gestational age,
SGA = Small for gestational age
Table 3 demonstrates the comparison of pregnancy outcomes among the 3 groups using
multiple logistic regression analysis. Compared with the normal OGTT group, pregnancies with a
single abnormal 100¢ OGTT value have 1.33 times higher odds of cesarean section. The odds of
having LGA infants in pregnancies with a single abnormal 100g OGTT value is 1.80 times higher
than that in the normal OGTT group. Pregnancies with a single abnormal 100g¢ OGTT value had
a 63% higher chance of having fetal macrosomia, compared with pregnancies with a normal
OGTT value. However, the evidence showed no difference in having SGA infants between normal
and single abnormal 100g OGTT.

Table 3 Comparison of pregnancy outcomes between single abnormal 100¢ OGTT and normal

OGTT groups using multiple logistic regression analysis, adjusted by covariates.

Normal OGTT group
Pregnancy outcomes Univariate analysis Adjusted analysis
OR 95% Cl OR 95% Cl

Cesarean section 1.41* 1.16 - 1.70 1.33* 1.09 - 1.62
Preterm delivery 1.14 0.80-1.62 1.17 0.81 - 1.69
SGA 0.74 0.46 - 1.19 0.73 0.44-1.19
LGA 1.74* 1.27-2.37 1.80* 1.31 - 247
Macrosomia 151 097 -234 1.63* 1.04 - 2.55

*Cl = Confidence interval, LGA = Large for gestational age, OR = Odds Ratio, SGA = Small for gestational age
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Pertaining to the comparison of pregnancy outcomes between the single abnormal
100g OGTT and the GDM groups, results from the study revealed no evidence of associations

in all pregnancy outcomes, as shown in Table 4.

Table 4 Comparison of pregnancy outcomes between single abnormal 100¢ OGTT and GDM

groups using multiple logistic regression analysis, adjusted by covariates.

Gestational Diabetes Mellitus group
Pregnancy outcomes Univariate analysis Adjusted analysis
OR 95% ClI OR 95% ClI
Cesarean section 0.9 0.74 - 1.09 0.91 0.75-1.12
Preterm delivery 0.91 0.64-1.29 0.93 0.65-1.34
SGA 1.14 0.68 -1.91 1.15 0.69 - 1.93
LGA 0.8 0.60 - 1.06 0.78 0.58 - 1.04
Macrosomia 0.78 0.52-1.17 0.74 0.49-1.12

*Cl = Confidence interval, LGA = Large for gestational age, OR = Odds Ratio, SGA = Small for gestational age

Discussion

Previous evidence has been reported that pregnancies with a single abnormal 100g
OGTT value may have adverse maternal and fetal outcomes regarding preeclampsia, increased
cesarean section, LGA, macrosomia, and rate of NICU admission® ! 1> 12252 However, there is no
consensus for assigning specific management in this group since they are categorized as a normal
group from the Carpenter criteria. Results from this study revealed that pregnant women with
single abnormal 100¢ OGTT may have increased risks of some pregnancy outcomes, compared
with the normal OGTT counterparts. Additionally, this study points out there is no difference in
pregnancy outcomes between the single abnormal 100g OGTT and the GDM groups.

The odds of adverse neonatal outcomes of the single abnormal pregnancy, including fetal
LGA and macrosomia, significantly increased 1.80 and 1.63 times, respectively, compared with the
normal group. These higher risks of developing fetal outcomes corresponded to the findings in
previous research, which revealed that LGA and macrosomia were 38 - 59% and 59 - 85%, respectively,
more prevalent in the single abnormal 100g OGTT group, compared with the normal OGTT group™.

In addition, evidence from this study also demonstrates no difference in the prevalence
of cesarean section, fetal LGA, macrosomia and preterm delivery between the single abnormal
100g OGTT and GDM groups, which is consistent with the outcomes from previous studies®%.
This evidence urges the need for pregnancies with single abnormal 100g OGTT value to be aware
of particularly adverse fetal outcomes which may require further management.

Concerning the chance of having cesarean delivery, 33% higher odds of having the

procedure was found in the single abnormal 100g OGTT group, in relation to their normal peers.
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This finding is somewhat lower than the reported result from a recent systematic review, which
manifested a 69% higher chance of having cesarean section among the single abnormal 100g
OGTT group, compared with the pregnancies with all OGTT values within a normal limit™.
Explanation of the difference may, in part, be from the confounders that were not included in
this study, such as elective cesarean section and history of previous cesarean section. Future
research exploring this association may incorporate these related factors into the analysis to
eliminate the influence of the confounding on the outcome.

Although some existing literature has indicated the relationship between pregnancies with a

single abnormal 100g OGTT value and preterm delivery®*

, this association is not presented in this
study. Nonetheless a rising trend of the prevalence of preterm delivery does appear, from 7.33% in
the normal OGTT group to 8.26% and 9.03% in the single abnormal 100g OGTT and GDM groups,
respectively. This lack of association might be because of inadequate sample size used in this study.
Hence, a greater sample size may be recommended when examining this association in order to obtain
the optimum power to establish a significant result.

Our research revealed no significant difference in the incidence of SGA between the
normal OGTT and single abnormal 100g OGTT groups. This result aligns well with evidence
reported in previous research” 141222 Ragylts from this study should thus be another piece
of evidence to affirm that pregnancies with a single abnormal 100¢ OGTT value should not be
associated with the increased risk of the incidence of SGA.

Also of note is the risk of developing SGA among pregnancies with GDM. Studies have
indicated that poorly-controlled or untreated GDM are associated with SGA in relation to the
normal pregnancy””?. However, results from this study found no difference in the occurrence
of SGA between the GDM and the normal and the single abnormal 100g OGTT groups. This might
be owing to the possibility that the GDM group in this study did not exclude pregnant women
with well-controlled blood sugar. A failure to perform the subgroup analysis was mainly due to
the lack of data concerning diabetic control during pregnancy among GDM pregnancies, which in
turn leaves this remaining gap as an opportunity for future research.

This study used retrospective data from electronic medical records, which resulted in
some relevant confounders being missed due to data unavailability, such as family history of
type 2 diabetes and previous history of GDM. Further research, collecting data in a prospective
manner with all the relevant factors included, is suggested to fill this gap.

There is evidence showing the different risks of GDM across ethnicities which may lead to
differences in the incidence of certain pregnancy outcomes. While Caucasians are among the low-risk
group of developing GDM, the risk of the Asian population, including Thais, is categorized

as moderate® !, As this study was based on the Thai population, respective results may not
directly infer the association in the non-Asian populations. Even though there is a systematic review

examining this association, sample sizes of the included studies in the review were considered small,
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additionally, no subgroup analysis across ethnicities was performed. To fill this knowledge gap, multi-
national studies with subgroup analysis in regard to ethnicity is required to elucidate the impact of
GDM risks on pregnancy outcomes. Studies have demonstrated the impact of a single abnormal 100g
OGTT on other undesirable pregnancy outcomes that were not included in this study, such as
preeclampsia, eclampsia, postpartum hemorrhage, polyhydramnios, neonatal hyposlycemia, and
neonatal jaundice. Future research, exploring the effect of a single abnormal 100g OGTT and these
health outcomes, is suggested.

Evidence has pointed out the differences in accuracy in predicting adverse outcomes
across each of the 4 abnormal OGTT values” % ?. Feng et al.'? suggested that abnormal fasting
blood sugar should be mostly correlated with the increased risk of adverse neonatal outcomes.
Therefore, it is recommended to explore further the diagnostic accuracy of each of the abnormal

100g OGTT values to predict adverse pregnancy outcomes.

Conclusions

Results from this study clearly suggest that pregnancies with single abnormal 100¢ OGTT
value have increased risks of having LGA, macrosomia, and undergoing cesarean section, compared
with the normal OGTT counterparts. Close monitoring and prompt management should be

recommended in these patients.
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Effectiveness of phosphate control by education-motivation training program

in hemodialysis patients, Dialysis Unit Kabin Buri hospital
Sujana Methanuntakul (Diploma, Thai Subspecialty Board of Nephrology)
Kabin Buri Hospital

Abstract

Introduction: Hyperphosphatemia is commonly observed in patients with chronic kidney disease
(CKD) stages 4 and 5, as well as those undergoing kidney replacement therapy. This condition arises
due to the reduced ability of the kidneys to excrete phosphorus. Hyperphosphatemia can lead to
severe complications and significantly increase mortality rates in patients with kidney disease. Key
strategies for controlling blood phosphorus levels include dietary management and the use of
phosphate binders.

Objective: This study aimed to compare phosphorus levels in chronic kidney disease patients
undergoing dialysis before and after participating in an educational program based on the
Information-Motivation-Behavioral Skills (IMB) Model, designed to reduce phosphorus intake.
Method: The program provided phosphorus education using the IMB Model once a week for
four weeks, focusing on education, motivation, and dietary skills training. Phosphorus levels
were monitored before and after the program. The study included dialysis patients at Kabin
Buri Hospital with baseline phosphorus levels greater than 5 mg/dL.

Results: A total of 27 dialysis patients with blood phosphorus levels greater than 5 mg/dL
were included in the study. The average baseline phosphorus level was 5.5 mg/dL. After
completing the education and motivation program, the average phosphorus level significantly
decreased to 4.3 me/dL.

Conclusion: Regular education and motivation programs can effectively help dialysis patients
manage and reduce their phosphorus levels, improving their overall health outcomes.

Keywords: Hyperphosphatemia, Phosphorus control, Health education, chronic kidney disease
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A Development of Quality Control System by Application of Sigma Metric in
a Clinical Chemistry Laboratory at Nadi Hospital

Acharawadee Tanon (B.S. Medical Technology)
Department of medical technology, Nadi Hospital

Abstract

Background: Sigma metrics is a globally accepted method for evaluating analytical performance
and enhancing quality control in clinical chemistry laboratories. It systematically applies statistical
methods to assess analyzer efficiency, select appropriate quality control rules, identify causes of

errors, and improve measurement quality.

Objective: To develop and improve the quality control system for clinical chemistry testing using
sigma metrics.

Materials and Methods: Test results from 20 items on the Vitros 4600 automatic clinical chemistry
analyzer were collected before (November 2022 — April 2023) and after (May 2023 — October 2023)
implementing the improved quality control system. Parameters including inaccuracy (%Bias),
imprecision (%CV), total allowable error (TEa), and sigma metrics were evaluated. Sigma metrics-
based quality control was compared with traditional 25D Levey-Jennings charts using the Wilcoxon
signed-rank test.

Results: Before improvement, 14 tests achieved >5-sigma performance, allowing simpler quality
control rules (13s or 13s/ 22s/ Rds). After improvement, this increased to 14 tests, including
triglyceride, ALP, uric acid, calcium, phosphorus, magnesium, BUN, HDL, LDL, albumin, AST,
potassium, glucose, and creatinine. Tests with <4-sigma (sodium, ALT) required stricter rules (13s/
22s/ Rds/ 31s/ 8x). The sigma metrics-based system showed significantly fewer out-of-control
occurrences compared to the traditional method (p <0.001).

Conclusions: The Vitros 4600 analyzer demonstrated excellent efficiency, achieving >6-sigma
performance for most tests, enabling simplified quality control, reducing costs, and minimizing
workload. Continuous monitoring and staff training in sigma metrics are essential to sustain and
improve laboratory efficiency.

Keywords: laboratory quality control, sigma metric, Westgard rule
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AdllnlAuasAnIN18UBN (The External Quality Assessment Scheme in Clinical Chemistry; EQAC)
UAINYIFBUANG 71U 20 N1sNAdaU Lawn glucose, BUN, creatinine, uric acid, cholesterol,
triglyceride, HDL, LDL, total protein, AST, ALT, ALP, albumin, total bilirubin, calcium, phosphorous,
sodium, potassium, chloride wag magnesium FaudTud 1 NEAINEY 2565 Aeud 31 AAAL 2566
Tngutstasnaneunsuiulsainsauaununm Juil 1 woadnneu 2565 fa3udl 30 ey 2566
uazvdsUuUTIMIMUANAAAM Uil 1 wuniay 2566 FeTuil 31 nanAu 2566 MITATIEiTeya
RNGRN

n3FLAAN sigma metric gasdall’

sigma metric = (TEa - %bias)/ %CV
Coefficient of Variation (CV) fim Aullaiugiug (imprecision) vasisvesisn1svagey wanadu %
puidanmsinmuatluiesl jiing dafnananuiiewaiauuugy (Random Error, RE)

%CV = (Standard Deviation (SD)/ mean) x 100
Bias fla Avwlaignaas (inaccuracy) FaAnandelanainidassuu (systemic error) wanadudn %
deaFeuilsuiuisddutedeniouiisuiures foRnisaulunmmeaeunuanse

%Bias = EQA (Lab Results) - EQA (Group Mean) x100/ EQA (Group Mean)
Total allowable error (TEa) Ao AnmuRananavisvuaiiindulunsiesgilasdainganeiulsl
Wwaiue (imprecision) s?fuﬁmmﬂmmﬁmwammuejm (Random Error, RE) uazauilsigneas (inaccuracy)
FuAnneURANaIAYeITTUY (Systematic Error, SE) Tufidld TEa WAl CLIA (clinical laboratory
improvement amendments) Clinical Laboratory Improvement Amendments of 1988 (CLIA’88) i
fvuatuiielfilunauriniseusuaussonmuasissUfoins
nauUsELiuAT sigma metric

SEAUALAFR (world class performance) A1 sigma 1ANIAIOWINAY 6

sefuRLBen (excellent performance) A1 sigma 1nNIv3awindy 5 ustiosndn 6

3¥AUA (good performance) A1 sigma NINANUIBVNAU 4 UWAtDYNIN 5

sgAuUIUNa1s (marginal performance) A1 sigma UNNIMUTBVINAU 3 WAtDYNIT 4

seusn (poor performance) A1 sigma tUeEN1 3
Fumaulunisdiiuniside

1. maiuniusiudeya pdsfl 1 ReumsiaunszuunIsmuANAa ™ L %Y anwans
muAuAun ATy uay %bias 9nHan1sUszAli EQA (Insiadsdounds 6 Liew) inisuszidiu
ANLANINTOYRINAAaENIT AT 1agld sigma metric uazhAdldunldidenngiuunzan Tunns
AuAuAMNluLAayI18N5TnTa

2. MIVNUHUATUANATIAIN AN WuIan1udly wagianulusenisnsad sigma
metric <4 fafl nuMUIsUURN s euansauauAmn N wazauiduwuinisufualunuamia
ey numuduneulunsh EQA wazagUiluuwwiniafieniu 9aviuny preventive maintenance
wazimsthgsinwiaiedioainane dnevsliarulusunsauguauninuidiming Tingl
n13AUANAMATIN 1agt1AT sigma metric Yruidianldngaenedie (rule of thumb) ¥es Westgard

rules
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3. mafiusunadeya afed 2 vdmiswamnszuumuauamunm L %CV 91nkanis
muANANAMANEIY Lag %bias 91nnan1sUsELiu EQA (Inelads dounds 6 o) vnsusziliu
ANLANNTOTBUAAENNINTINATIEAlaLlY sigma metric uazthaildunldidonnguanzan

4. Wasuileuranisussdy sigma metrics A 1 wa add 2

5. WIUWIBUAMLLANAIIYBINISLAR out of control SeninianIsmuANANAINIAY Sigma
metric wag Levey-Jennings Charts (traditional 25D quality control) lngle @@ Wilcoxon signed
ranks test

NAN33Y

1. Nan13ANYI %CV, %bias kag sigma metric NaUAITUTUUTIAMAIN WUTT %CV VBN
151999 TLATIzvioEjsening 0.80 - 5.19 A %bias Anfign Wiy 0.98 uazgsaawiniu 31.43 dwums
UstdluAnuanusn vedudaznsinseilagld sioma metric uanaan1s1eil 1 sigma metric Jias1e
AN noglUTEAUAEA (sigma metric 26) § 13 578715 oA triglyceride, uric acid, phosphorus,
ALP, BUN, calcium, potassium, magnesium, HDL, creatinine, LDL, cholesterol tagalbumin STAUA
(sigma metric 24 us <5) & 3 579713 l9un slucose, chloride ag AST seAuUIUNANY (sigma metric >3
ust <4) 31 2 998m15 1A total bilirubin way sodium wagsEdusi (sisma metric <3) & 2 18015 A
total protein way ALT namsuUssiiunansislumsied 1

M13199 1 wansAn sigma metrics NMwinilaluwsiazemseaeunaumMsUTulTRuA™ Lagdenny

378019 %CV %Bias %TEa Sigma QC rules
metric
1. Albumin 1.46 1.27 10.00 6.0 13, (N=2,R=1)

2. ALP 1.82 6.82 25.00 100 | B»N=2R=1

Maximum QC 13 / 2 of 35 / Ras
3. ALT 2.22 31.43 20.00 <1.0 /31s/8x(N=2R=4)

135/225/R[15/415, (N :2, RZZ)

4. AST 2.37 10.30 20.00 4.1
Maximum QC 135 / 2 of 325 / Ras
5. Total bilirubin 5.19 2.82 20.00 3.3 /3i/8x(N=2,R=4)
6. BUN 155 0.98 15.00 9.0 L N=2,R=1)
7. Calcium 1.03 153 10.45 8.6 Ls, (N=2,R=1)
8. Chloride 0.96 1.02 5.00 4o 135/ 225/ Ras / s, (N =2, R = 2)
9. Cholesterol 1.47 1.08 10.00 6.1 13, (N=2,R=1)
10. Creatinine 2.04 1.25 15.00 6.1 Ly N=2,R=1

13s / 22s / Rds / 41s, (N = 2, R
11. Glucose 1.48 3.18 10.00 4.6 =2)
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M35797 1 LaneAn sigma metrics AidmunadlaluisiagsemvageunoumUTulTmanm uwasdenng (vis)

318113 %CV %Bias %TEa Sigma QC rules
metric
12. HDL 232 3.17 20.00 73 L N=2,R=1)
13. LDL 259 273 20.00 6.7 L, N=2,R=1)
14. Magnesium 2.96 3.02 25.00 7.4 L, (N=2,R=1)
15. Phosphorus 0.80 1.30 10.00 10.8 Ly (N=2,R=1)
16. Potassium 1.11 1.25 9.77 7.6 L, N=2,R=1)
Maximum QC 13s / 2 of 32 / Ras
17. Total Protein 1.32 1.50 5.00 2.7 /31/8x(N=2R=4)
Maximum QC 1zs / 2 of 32 / Ras
18. Sodium 1.90 2.55 10.00 3.9 /315/8x(N=2R=4)
19. Triglyceride 128 3.30 25.00 16.9 L (N=2,R=1)
20. Uric acid 1.07 2.03 17.00 13.9 L, N=2,R=1)

*CV = Coefficient of variation, Tea = Total allowable error, QC = Quality control, ALP = Alkaline phosphatase, ALT = Alanineaminotransferase,

AST = Aspartate transaminase, BUN = Blood urea nitrogen, HDL = High density lipoprotein, LDL = Low density lipoprotein

2. §an15Anw1 %CV, %bias way sigma metric NoUNITUSUUTIAMAIN WU %CV VBN
M13M579 AATEviRE5EMINg 0.68 - 3.93 AN %bias Mitga Wiy 1.12 uazgeanwiiy 1536 dmiuns
Ussdiuanuaninsn vesusiarnsiiaszilagld siema metric uwanaia n31971 2 sigma metric 3RS
ﬂmmwaﬁuizﬁualﬁﬂ (sigma metric 26 ) & 14 789013 Town triglyceride, ALP, uric acid, calcium,
phosphorus, magnesium, BUN, HDL, LDL, albumin, AST, potassium, glucose Lag creatinine LAUR
(sigma metric >4 us <5) & 4 579m3 Iaun cholesterol, total bilirubin, chloride wag total protein seAuUU
a4 (sigma metric >3 sl <4) $1W 1 578015 WA sodium wagseRus (sisma metric <3) 117 1
576m15 1 ALT manisUssidiunansdalusmsnadl 2

M19199 2 waARden sigma metrics AiTnuIilAlusaEIIEMIMAGEUNAINTUTUUTIRMUA M Laziionng)

318019 %CV %Bias %TEa Sigma metric QC rules
1. Albumin 1.23 1.81 10.00 6.7 I, (N=2,R=1)
2. ALP 1.67 3.15 25.00 13.1 L, (N=2,R=1)

Maximum QC 13s/ 2 of 35 / Ras /

3 ALT 2.34 15.36 20.00 2.0 3,/8¢(N=2R=4a)
4. AST 2.44 3.93 20.00 6.6 I, N=2,R=1)
5.Total bilirubin 3.93 3.10 20.00 4.3 Lss/ 225/ Ras / 15, (N = 2,R = 2)
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A15199 2 LaneAn sigma metrics AdnMualaludayeMIVAgRUrAIMSUTUUTIRMN Az ENNg (10)

318019 %CV %Bias %TEa Sigma metric QC rules
6. BUN 1.58 2.23 15.00 8.1 1, (N=2,R=1)
7. Calcium 0.95 1.24 10.45 9.7 1, N=2,R=1)
8. Chloride 0.92 1.27 5.00 4.1 135/ 225/ Res / 15, (N = 2, R = 2)
9. Cholesterol 1.38 3.59 10.00 4.6 135/ 225/ Ras / 15, N = 2, R = 2)
10. Creatinine 1.81 4.18 15.00 6.0 L, (N=2,R=1)
11. Glucose 1.26 2.17 10.00 6.2 s, (N=2,R=1)
12. HDL 2.29 4.36 20.00 6.8 L, N=2,R=1)
13. LDL 2.70 1.85 20.00 6.7 L, N=2,R=1)
14. Magnesium 2.63 2.76 25.00 8.4 1, (N=2,R=1)
15. Phosphorus 0.68 4.00 10.00 8.9 L, (N=2,R=1)
16. Potassium 117 2.34 9.77 6.3 L, (N=2,R=1)
17. Total Protein 1.83 2.16 10.00 4.3 135/ 225/ Ras / G5, N = 2,R = 2)
Maximum QC 13 / 2 of 35 / Ras /
18. Sodium 1.15 1.12 5.00 3.4 3/ 8x(N=2R=4)
19. Triglyceride 1.05 1.14 25.00 227 L N=2R=1)
20. Uric acid 0.88 6.68 17.00 117 L, (N=2,R=1)

*CV = Coefficient of variation, Tea = Total allowable error, QC = Quality control, ALP = Alkaline phosphatase, ALT = Alanine aminotransferase,
AST = Aspartate transaminase, BUN = Blood urea nitrogen, HDL = High density lipoprotein, LDL = Low density lipoprotein

3. MsfinyUIeuiguNa sigma metrics AaU - ¥AINITUFUUTINITAIUANAMAINNUIN fiDU
NsUSUUTINIAIUANAMNIN INaNTUTEEUTEAUALERA (sigma metrics 26) 91U 13 T18N1T SEHUR
(sigma metric >4 U§ <5) MU 3 T18MT FzAUUIUNAN (sigma metric >3 Ue <4) MU 2 18T LAz
YU (sigma metric <3) $1U 2 183 AnduSeeaziniu 65, 15, 10 uag 10 MUY @Unasng
UFUUTINMIAIUANAMAMNUIT ANanTUTEuTEAUAGHA (sigma metrics 26) 31U 14 59815 TAUA
(sigma metric >4 g <5) 971U 4 T19071T TEAUUIUNATN (sigma metric =3 el <4) 91U 1 5189015
LaysEUAN (sigma metric <3) $1 1 19ms AnduSagazwiniu 70, 20, 5 Uay 5 AMUARU AILEAS
51971 3
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M157199 3 wanINISUSEULTIEU sigma metrics Aaw - nasNsUSUUTINIIMUANAMNW Andudoray

Nan1sUszIliu FIUIUNINAFDY Sovasz
(performance) naun1s WAINTS nauN1s WAINTS
Uiuus USuusa Uiuuse USuuss
S¥AUALAA (sigma metric >6) 65 14 65 70

SEAUALDEA (sigma metric >5 Us <6) - - - -

3ZAUA (sigma metric >4 WA <5) 3 4 15 20
32AUUIUNAN (sigma metric >3 Ws <4) 2 1 10 5
s2Us (siema metric <3) 2 1 10 5

4. wansAnwUIeufigunisiin out of control YesnsmauaNAuAINtag 14 sigma metric
way Traditional 2SD quality control Wu3IN5LAA out of control YBINITAIUANAMAINUBIVINE DY
syuuilwanansiuegslitdsdAgnslusnueiingin (p-value <0.001) Asans Tups199n 4

M13197 4 wansAnwIUIEUWEUNISAN out of control vaansAIuANAMAINlaelY Sigma metric
uag Traditional 25D quality control 9890150529 ATIERULATIARTN

Control IIUIUATY Traditional 2SD Sigma metric p-value
level Out of % out of Out of % out of
control control control control
1 730 28 3.84 40 5.47 0.001
2 730 32 4.38 52 7.12 0.000

*SD: Standard deviation, p-value <0.05, Wilcoxon signed ranks test

aAuTENa

INNANTANYINISI sigma metrics 1 an15UsziuAuEaINISa (aboratory performance)
YDIFIUNITVAFBU F1UIU 20 518015 L1TUN1SUFUUTINTAIVANAMNINNITNTIVIATIZANILATAGTN
thlugnsidenldng Westgard rule uaznausumImIUALAMAMTbINYaY avvioufisanuausaly
LwiaviwmsmimaﬁLﬂiﬁ“ﬁ MeMIETIANElafen sigma metric Tusziuge mnedsiesUuinis
fu farwanansolunarnaliesesinenistugs efamand TR R 1] 8 sigma
metric TusgAu mneis MQQUQ‘Ummiuuummmmmiummsammiﬂ O RGN DY
dofinnatngs wuAntgninanldosaunsvanesislunainsUszmannnisusuusainismuaua NN
Sausuil 1 woenieu 2565 Seiufl 31 ganau 2566 TasutssmteunUSUsINIsAIUANALA N
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Fuil 1 waadnen 2565 fetudl 30 wwiey 2566 uazrAIUUTINMIMUANANATH Tufl 1
weuAAY 2566 FeTufl 31 Aaeu 2566 wuindTensneadeudidien sigma metrics WiadusLIY 10
A1sNAEaU bawkA albumin, ALP, ALT, AST, total bilirubin, calcium, glucose, magnesium, total protein
waw triglyceride #all albumin Wuduan 6.0 U 6.7, ALP Wiisd@uain 10.0 Wu 13.1, ALT fiaduain
<10u 2.0, AST Wi ua1n 4.1 194 6.6, total bilirubin WuTuaN 3.3 W 4.3, caldum Wy uan
8.6 \Ju 9.7, glucose Lﬁluﬁu 970 4.6 \Ju 6.2, magnesium Lﬁwﬁumﬂ 7.4 Ju 8.4, total protein
sy 2.7 WU 4.3, triglyceride Winduan 16.9 18w 22.7 waranmsanwnuin dsensmadeudia
A1 sigma metric aAAIIWIN 7 NInaaey winaUssidueglusedusda lawn BUN, creatinine, HOL,
LDL, phosphorus, potassium &g uric acid 1 an sigma metric 8.1, 6.0, 6.8, 6.7, 8.9, 6.3 lay 11.7
HaUsiiluaglusedud 41u3u 2 mnegeu lawn chloride wag cholesterol wandaIN1sNAARUEMEINA
myUsziiueglunael faudazden sisma metric anad

N13NA@BY sodium faugiagdlAT sigma metrics anas widegluszAuUIuNag (sigma-
metric >3 sl <4) Foudonldng Maximum QC 15,/ 2 of 35 / Ras / 31/ 8x (N = 2, R = 4) Baua
fesfuiAnisldtnaaonadosiuiidy vesiua srumndvd® dewhnisussidu numumanivg
wazvuunslunsudlomsnuauamndelildnadfduldun mmudurounsslon 10C uas
FQA Tnevhmsthgsinwuazasuiiivugunsalindesiieasinane mannnsgiu swdsdnousulianmg
Tughunsmuauaun LA iR e

HaN13ANYLUTBUTBUNISLAR out of control ¥B3n1sAIUANAMAINIAY 1% sigma metric
W Traditional 25D quality control Wui1n15kAA out of control maamimmmqmmmmﬁgmm
svuuiluananstusteliteddaiiclusnueiinddn (p-value <0.001) wanslidiudenuddalunis
ManumuAnAunMILduieaien sigma metric dhundenldngedsineg (rule of thumb) veq
Westgard rules LiiemsyndefismainetnansounauanuaauaislunsseauNanIsngIaias ey

dyuna

A3RIMTINAATIZNSALUSTR Vitros U Vitros 4600 siesufjiAnisiafinainvedlsangiuiaund
fusvavamlumsnnainnesieglussiuiBen fszfu 6-sigma ogflusediugs shliannsadenltng
TunnsmvAuAmAm mNzauf usIBnsaaey 20 518n15 dadungiteliddudou Uszuda
uUszaaaldareannisidarsmivauauniniuaudiniu asanuaziienenisujuinnu
VBIYAAINST annszalunsmaaeut wiesUURN15eAReman1N Useiliung uaziaumailn
#199 Tumsmuaununmegseiewelulazmsiliasunnsenismaaey nsduliidmini
wosUuRmaiufsaudify fnseusulianuiiFes 6-sigma unyaansluniisauliianmg
rudile Wuegsdlunisidenldng nsudana veamsmuguaanmuaziluusuUgsiuauli
fusgavsnnsialy

uvasRuuatuayw/rauselevidviudou
1aidl
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n135U3stluUTeaNSAMNYB9A1 Reticulocyte Hemoglobin Cellular Content (RHCc)
Tunsitiadenelaiinaannisviesiguan TudUaelswmeruiadiwszenadogiuas

AgasTey AUYERS (. UL9ATANTSUNTE)

=

nguaIUNAlANISUNMEuarNe 15 e 1AaTn 15ineIvIaisImsse 10 iUAs, FIRUTITUYT
unAnga
U3un nelafinanaannmsninsmman (ron deficiency anemia, IDA) Wunildutlymiinuiosiigaves
amenwlarums wazsnnnies wilwestrenmelalinnalawmnanmsnasinmen 1 Reticulocyte
hemoglobin cellular content (RHCE) AeU3snamesdlalnatuly Reticulocyte FsanansaysiU3inames
swwantudindanunsoauld
Faquszaed ieustillulsyavsamnislian RHCe Ussneumsitiasunmslaiinansanmsuinsiniman
Fen1sanw Wumsiinsuuudounds (Retrospective study design) Tnerfudoyalunguiasg e
dhsumssnuniilsmennadimszenedeguuas $1uu 422 1 wiad 3 ngu Aengy Control 1w 50 578,
IDA $1uau 197 18 waznqugUaefifinmelalinansananmgdus (Non IDA) $1uau 175 518 1Wisuiiey
ANLLANASYBIAN RHCC sevrinanguiidnuilng 1Halid One way ANOVA uagtsuidluusydvsnmuaanisld
A1 RHCc Tumsifiadun1izlainasainnisuinsisnan laeldad Receiver-operating characteristic
(ROC) analysis iamen cut-off, Apaaila (Sensitivity) Anussng (Specificity)
Wan 5ANEY WudTlung IDA Aiade (Mean) ¥83 RHCe Andnngs Non-IDA uazsindngs Control 8814
fieddaymeedn (P <0.05) uenaniian RHCC faruduiud@auantursiidadenuns, Serum iron
(SI) waw Transferin saturation (%TSAT) P <0.001 dhunsUssifiuUssansnmilormun cut off vesen
RHCc 71 28 waw 30 pg wuinanansaldiennaal IDA senanngal control lelaediaailawindy 74.62% way
88.32% MUAAU ANUSUNEINAY 96.0% Waw 60.0% MudFU LazLeNngal IDA :1nngs non-IDA 7i
cut off 28 uag 30 pg Inedinnuluviniu 74.62% wag 88.32% AU 50.86% Wag 37.71% AUaInU
a5U n1sfnwiaseii wudnan RHCC Ainsaadaened esTagvid ad endmlusi@ Yumizen H2500
UsvdvBnmlumslivsznoumsitdedunnglafinansainnisunsmman (DA) Jamsnsaa RHCe ilddne
agan 930132 Tudsdidunilun1sngaarindinisnga lron studies
Ad1AgY N1elaiing1991Nn13VINe6LaN, Reticulocyte Hemoglobin Cellular Content (RHCC),
Ay, ANT NN
finusiisuRaveu Weaiey AU

lsangualInsEenaiegLuAs
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Evaluation of Reticulocyte hemoglobin cellular content (RHCc) for diagnosis of iron

deficiency anemia in patients at Chaophya Abhaiphubejhr Hospital
Peangpen Konkayan B.S. (Medlical Technologist)
Department of medical technology, Chaophya Abhaiphubejhr Hospital, Prachinburi, Thailand

Abstract

Background Iron deficiency anemia (IDA) is one of the most common malnutrition problems
in developing countries. In Thailand, preschool children and women of reproductive age who
are menstruating are at particular risk. Reticulocyte hemoglobin cellular content (RHCc) provides
information about the functionally available iron for heme synthesis in erythroblasts.

Objectives This study aimed to evaluate the diagnostic performance of RHCc as a screening
marker for IDA.

Materials and Methods This retrospective study analyzed medical records from 422 participants
classified into three groups: IDA (n = 197), non-iron deficiency anemia (non-IDA) (n = 175), and
control (n = 50). Statistical analyses were conducted to assess the relationship of RHCc with other
relevant CBC and iron panel parameters. Diagnostic performance was evaluated using ROC analysis,
and the cut-off values, sensitivity, and specificity of RHCc in IDA, non-IDA, and control groups were
determined.

Results The mean RHCc was significantly lower in the IDA group (24.73 pg; p <0.05) compared to the
non-IDA (28.4 pg) and control (30.25 pg) groups. ROC analysis revealed that the area under the curve
(AUQ) for RHCc was 0.877, 0.736, and 0.693 for distinguishing IDA from the control, all (non-IDA and
control), and non-IDA groups, respectively. RHCc showed better diagnostic performance in distinguishing
IDA from the control group at cut-off values of 28.0 pg and 30.0 pg, with sensitivity of 74.62% and
88.32%, specificity of 96.00% and 60.00%, negative predictive value (NPV) of 48.98% and 56.60%, and
positive predictive value (PPV) of 98.66% and 89.69%, respectively. For distinguishing IDA from non-IDA,
the sensitivity, specificity, NPV, and PPV were 88.32%, 37.71%, 74.16%, and 61.48% at a cut-off of 30.0
pg, and 74.62%, 50.86%, 64.03%, and 63.08% at a cut-off of 28.0 pg, respectively.

Conclusions The measurement of RHCc is a valuable tool for detecting changes in iron status.
Studies indicate that reticulocyte hemoglobin is a reliable parameter for detecting and screening
IDA. RHCc testing is included in automated reticulocyte analysis, offering a faster, easier, and less
expensive alternative to serum ferritin and iron studies. This method has the potential to reduce
medical treatment costs for patients.

Keywords Reticulocyte hemoglobin cellular content, Iron deficiency anemia, Receiver operating
characteristic curve, Area under the curve
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N

AMElafinININN13VINEIRAAN (ron deficiency anemia, IDA) Wunilslulgywiinuyesiign
i
#

Tunmeynlaguims wlulssmanidsinw §lenquidsadunnnouieSaulasndviosyig

A o

Ussdidow’ dmsulsamalnennglafinansinnsuiasnwani odndulgmnisaisisasuiidd

v

Wewniinademsianndnenmuesusnnsineynngute liun Winugute Windedeu ndeloniaiug
fasnsisuazigeony’ smwdnduussmiiddarernelrsemadetunsaiadindon msvn
smiEndsaliAnlafinans UssdvBnmnisinumend uileuarauesanas Tudnasdinaesaivin
e Tngansautamsvasawanisidu 2 naulng Aennzanmmdnuuuiivinumvanasauanas uay
msnes AN linuanuRanAvesUsnaminazaslusienie wiluTinawmdniignuudsdanszgnl

I A A ¥ < ] Y a 14 < A q
LWENND ‘Vﬁ@llﬂ’]’ii‘Uﬂ'JUﬂ’]{L“ULﬂaﬂﬂqﬁﬂ,‘lﬂ%ﬂizﬁ]ﬂ ﬂQNEﬂMLﬂ@ﬁﬁyj%ﬂuﬂi%U’JUﬂﬂiﬁiNLuﬂLaE]@LLWI

a2 )

o

mnsremeviesUfuRmsiitenduislinnsgugegalunsiuiunsitdeds (Gold standard)
dwsunmsidadennzuinsmman lWunnssatiinusgwaniazauoglulunszgn (Stainable iron)
faufasdumsemameiesfifinsifisagnuasduneuligeenn uwinafulunsegniduinanisies
Wlunsen (nvasive procedure) e1aindunsiesog el Jalifisaviiulunieu]di® Useneudud
vanemanageuiiannsndislunsidedunnzansmanlfldun msnsaa Complete blood count
(CBQ), Serum ferritin (SF), Iron studies Usgnaun e Serum iron (SI), Total iron-binding capacity (TIBC),
Serum transferrin Saturation (%TSAT) Tagn13m1a SF lunsmsiameviesujuAn1sidiussansam
wazidediold wismudedrinveanisnsaalaenuin Fenitin %qﬁmﬁaﬁmwmié’mauL‘%‘ua%’q (Chronic
inflammation) M3ARALETe 1z15e Waelsasu iasan Ferritin {u Acute phase reactant® mnsestu Ferritin
Unfivegadslianinse Exclude nmznnsismante®

#1a9umsms79 Reticulocyte count (Ret count) anansansraldseiriewmsiaiinsziidiaden
SsiRfldn CBC Faildazemn sy maﬁlﬁgﬂé’fm ANIOTRNUNTEIRET Reticulocyte Hemoglobin
Equivalent (Ret-He), Reticulocyte Hemoglobin Content (CHr) thae Reticulocyte Hemoglobin Cellular
Content (RHCo) FafiuAUsuamesdlulnatuly Reticulocyte fildanmsnsaasiewns ossrlulifves
Sysmex Xn-Series (Sysmex, Kobe, Japan), 1384 Siemens Advia (Siemens Bayer Diagnostics, Tarrytown,
NY, USA) LAZLAS BT Yurnizen H2500 (Horiba Medical, Montpellier, France) snuannu Wlesan Reticulocyte
Huresuusnveaiindenuasiignudesesnanlunszsgnidngnszuaien uaziiengegiios 1 - 2 Jurey
Wasududadenunsiints Fufunsnsrata Ret-He, CHr, RHCC avanunsaaeioufeuSaundnluly
nsggninmnzandmiunsaiadadenundismason IneAivesnin 28 pg wansiennzvaman’
@’haﬂmamﬂaﬁlﬁ:ﬁmiﬁﬂwﬂmﬁwm Ret-He, CHr, RHCc anl#lumsdmnsaadesduiionsidadonny
Tafinansannisuinsimdn dedsenunisdnunslden CHr lungudUasengannniy 18 ¥ Aifinne
Microcytic aneria (MCV<80 F) sUsznaudae §tae IDA ftefidinmsfnde fidunmzrosmdadile
AUlesRaTily warAuUnAnuI deldrn Cut-off s CHr <27 pe lu n531ads IDA 9l9An Sensitivity
WAz Specificity Wi 84.9% way 77.8% muddu uidleldrives CHr saufudl MCHC lun1sitade
IDA 2glviR1 Sensitivity Wiy 81.1% waze Specificity winriu 83.7%" uaziisieaulugUrsinamvds
ﬁﬁmqiwdw 12 - 18 U Ineldien Cut off 784 Ret-He Titloeniwiowiiu 27 pg ldA Sensitivity waz
Specificity ¥111U 91.18% wag 100% auasu annsAnwsenandaiauly LLazmma‘thwzﬁgq
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Tunsthanléifads IDA uenandinsesa Ret-He, CHr, RHCe Suannsoldiegradeavasnifieai
n15m52 CBC 1 Tnevinlulnua Ret count Tngliiideenldaneuia svoznailunisnsaaliuiu Sy
N139539U0ENIINTNTIV SF wae Iron studies® demalvmldanglunsinymenuiavesUivanas

Ve URMslafininen nquawAtiaNsUmEuaene 5 InePatn Tsme ek msse e snLues
THieeswmsaliaseidnlusfi Yumizen H 2500 ilena CBC Tusmuszdniu lnsannsansiauagsneny
Answes RHCC 34lsa1nnsn91e Ret count uiddlinumsAnuiiinmindl RHCe 9nmnsaase
AS0sSHlusTR Yumizen H2500 srlflumsifiadoamelafinansinnismnasmmsn msfnuidfngUssasd
WioUsudiuuszavS mmsthin Reticulocyte hemoglobin cellular content (RHCC) wildisynaumsifiade
amelafimnannmsvmsnmantugieiidsunsinm Msmennad mszeedogiues Welinmsidads
e IDA lHi5 89Ty

3Bnsfnen
Hunms@nwuuudounds (Retrospective study design) 1uﬂfjm§1’aasimf{ﬂwﬁl,%%’umﬁﬂmﬁ

Tsmernaimszeneseguuas dainusduygd seineduil 1 Squneu 2566 Seiuil 20 nuaus 2567
$1uau 422 510 Dy 172 598 uasnavids 250 518 Tnoudsngudognsiidnwndu 3 nqu fe ngu
fuaefiinmelafinarsmnnsmnasnwdn (DA) $1uu 197 58 ngudtaeiifamslafinansanamndue
(Non-IDA) 9113 175 578 wagnauauun@ (Control) 31131 50 518 Tungy Control ANan13953aNT4
WoelfjURN1S CBC, Ret count Waw RHCC d@unguiieeng IDA wag Non-IDA §113u 372 578 ANan150si9
mMaesUURNT CBC, Ret count, RHCG, SI, TIBC wag %TSAT

ToYaNAMINTIVIATIRINBIUURNT Useneudde CBC, Ret count, RHCc Tneld1A3 097929
TAT12AERLUR Horiba Yumizen H2500 (Horiba Medical, Montpellier, France) T8 nn1s Electrical
Impedance mu@ﬁ’umm’f@mﬁﬂqamimuﬁ N1371339 Serum iron g Unsaturated iron binding capacity
(UIBO) Tneldip3 04m57931A5 2 SwlusT® COBAS ¢ 503 (Roche diagnostic GmbH, Germany) Tun1sns7a
AaTen Sl TEuann1s Enzymatic colorimetric assay Wagn15ns2931A318%A1 UIBC 14 idnnng Direct
determination with ferrozine

mMafiununuteyavesnguiedis Uszneumedeyauesiithe Tnevinssumuteyamly
Hu wie uae 01y TaiHaMINTITAT ISR TRNsvesUeiivimsfing 1éuA A1 Red blood
cell (RBC), Hemoglobin (Hb, Hematocrit (HCT), Mean cell volume (MCV), Mean cell hemoglobin (MCH)
ae Mean corpuscular hemoglobin concentration (MCHC), RDW (Red cell distribution width), Ret
count Wy RHCC Tavianan130 529 S uag UIBC Tngen TIBC AIURNEAS TIBC = S|+ UIBC UavA1um
A1 %TSAT 2ngAs TSAT(%) = (SI/TIBC) x 100 nausheenaiiinnglafimandldinamives WHO Aefn Hb
<12.0 g/dUlumamndls wag Hb <13.0 o/dLlumemne® nausegeiinnzlafinanauvadungu DA way
Non-IDA Taengal IDA Tdfinaust @1 S| <50mg/dL wag %TSAT <16% dednsdsanninausindsesnli’ uay
ngy Control lifoesnuaunmAnamaguamusesiinanisnsaa CBC agluinausiund
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nsAATIEideyaneEin

1. meade (Mean) Teyavesnduines wiifnm mA1e1Bsainnga Control (Reference Interval)
91175 parametric test (3 Mean + 2SD) kag35 non-parametric test (310 percentile 7i 2.5 uay 97.5)
Tnel4ad@ Shapiro-Wilk test #28TUswnsy SPSS (IBM SPSS Statistic version 25, USA) 1l aUszidiu
N13N32A18AVBINGUAI8E1 (Population Distribution Characteristics) kg Boxplots @M uwans
N13NIEEMveItaa

2. MmSEuiguALaieras RHCe seinengudiegen@ne agld ANOVA (post hoc: student
t-test with Bonferroni correction) Yeyaniinisuanuaswuuliung vinmsSeuiteungulagld Kruskal-
Wallis test wazldy post hoc test (Dunn’s test)

3. UszliudszdnSnimues RHCe Tun1sidadunizlaing1a1nnsuins gmanain Receiver-
operating characteristic (ROC) analysis fa8lUsLATH SPSS (IBM SPSS Statistic version 25, USA) 1ag
n1smAN Cut-off, ASensitivity, Specificity, Positive Wag Negative predictive values mﬂmﬂ:mﬁ’m&h\‘i
NSV UTBINTIASIETaINsaLEnIiae ROC curve daidunsuansen Sensitivity [guiuan
1-Specificity vnen AUC fidnudilnd 1 uansfanmsmaaeutiusimiugnioausiuegs

NaNISANYI

msUssfiulsedvsammaesan RHCe lumsitiadunmy IDA Tungusegnadau 422 s1e wiady
NAY IDA 3M3U 197 57 (46.68%) Ngjsl Non-IDA 3113w 175 578 (41.47%) wawngy Control $1u3u 50 518
(11.85%) \UumAme 172 918 Wagtnevds 250 519 (5197 1)

M15199 1 ToLATIUIUYDINGUAIDE 1L UIALNA

QGHIZPBERE e (Aw) | e (aw) | 5w (Aw) Sowa

Iron Deficiency Anemia 124 73 197 46.68
Non- Iron Deficiency Anemia 106 69 175 41.87
Control 20 30 50 11.85
e 250 172 422 100
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A1319% 2 Aafe (Mean) YayauarNan1InsIanIavieslfuRn1sveangueiegnd

ol

All Patients IDA Non-IDA Control
Parameter Mean Mean Mean Mean
(Min-Max) (Min-Max) (Min-Max)

Age (years) 58.84 59.79 (12 - 98) 63.50 (19 - 94) 38.78 (15 - 70)
Ret count (%) 2.38 2.21(0.02 - 9.38) 2.88(0.12 - 16.94) 1.28 (0.63 - 3.05)
RHCc (pg) 26.90 24.73 (15.3 - 34.8) 28.4 (16.8 - 43.1) 30.25 (25.8 - 33.5)
RBC (10°/uL) 3.41 3.27(1.36 - 5.82) 3.13(0.97 - 5.57) 4.96 (4.13 - 6.09)
Hb (g/dL) 8.22 7.08 (1.9 - 10.6) 7.65(2.9 - 10.7) 14.69 (12.3 - 17.3)
Hct (%) 25.34 23.30(8 - 32) 23.55 (10 - 32) 43.56 (37 - 50.7)
MCV (fL) 75.22 69.66 (43 - 96) 77.79 (41 - 117) 88.7 (80.0 - 99.0)
MCH (pg) 24.32 22.13 (12 - 31) 25.24 (14 - 36) 29.71 (26 - 33)
MCHC (pg) 32.24 31.66 (26 - 37) 32.47 (28 - 38) 33.72(32.9 - 34.6)
RDW-CV (%) 18.00 18.13(12.3 - 31.3) 18.97 (12.7 - 35.2) 14.11 (11 - 16.9)
TIBC(ug/dL) * 211.70 234.37 (49 - 562) 186.19 (67 - 418) N/A
Serum Iron (pg/dL) * 42.28 14.88 (5 - 30) 73.13 (34 - 263) N/A
%TSAT 23.64 7.53(1.38 - 15.46) | 41.78 (16.43 - 98.29) N/A

*TIBC, Serum Iron, %TSAT are only available on IDA and Non-IDA, Hb = Hemoglobin, Hct= Hematocrit, IDA = Iron Deficiency Anemia, MCV =
Mean cell volume, MCH = Mean cell hemoglobin, MCHC = Mean corpuscular hemoglobin concentration, RDW = Red cell distribution width,
Ret count = Reticulocyte count, RHCc = Reticulocyte Hemoglobin Cellular Content, TIBC = Total iron-binding capacity, TSAT = Serum

transferrin Saturation, TIBC = Total iron-binding capacity, %TSAT = %Serum transferrin Saturation

21NA15197 2 Nguieens IDA Tongsewing 12 - 98 U (lde 59.79 U) nga Non-IDA flong
5211374 19 - 94 U (1@fiey 63.50 V) uaznau Control flengsening 15 - 70 U (wdy 38.78 U) Aadeves
RBC, Hb, Hct, MCV, MCHC, lungu IDA sinni1ngy Non IDA wagngy Control A@figves Serum Iron

WAz %TSAT ¥84nga IDA #1n3ngu Non IDA d@aurn TIBC veingal IDA geningy Non IDA dusuan

RHCc wudnAnted e wos RHC Tunga IDA (24.73 pg) #1n31ng s Non-IDA (28.40 pg) waganinngy

Control (30.25 pg) uananilAn RHCc Tungy Non-IDA sndnngy Control et teddameada (P

<0.05) (3Uii 1)
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4500

4000

3500

RHCc (pg)

3000

2500

2000

15,00

Control DA Non-IDA

sUfl 1 1WSsuiiisudn RHCc Tungu Control, IDA, Non-IDA

M99 3 ansAudiiusues RHCC (U Het, Hb, MCV, MCHC, TIBC, SI wag %TSAT lung IDA

Parameters Mean SD Correlation coef.(r) P-value
Ret count (%) 2.21 1.28 0.11 0.143
RBC (10°/uL) 3.26 0.757 0.41" <0.001
Hb (g/dL) 7.08 1.57 042" <0.001
Het (%) 223 4.5 0.36 <0.001
MCV (fL) 69.66 12.94 087" <0.001
MCH (pg) 2213 4.74 0.84" <0.001
MCHC (pg) 31.66 1.67 0.41" <0.001
RDW-CV (%) 18.13 3.47 052" <0.001
TIBC(pg/dL) * 234.37 110.52 0.39" <0.001
Serum Iron (ug/dL) * 14.88 6.14 0.38" <0.001
9%TSAT 7.53 3.66 051" <0.001

*Correlation is significant at the 0.01, * Correlation is significant at the 0.05

Hb = Hemoglobin, Hct = Hematocrit, IDA = Iron Deficiency Anemia, MCV = Mean cell volume, MCH = Mean cell hemoglobin, MCHC = Mean
corpuscular hemoglobin concentration, RBC = Red Blood Cell, RDW = Red cell distribution width, Ret count = Reticulocyte count,
TIBC = Total iron-binding capacity, TSAT= Serum transferrin Saturation
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A13197 3 ArduUsEAns anduiiug (Correlation coefficient; r) va4A1 RHCC Aumisniiiaes
7199 Tunquaaagng IDA wudna1 RHCc fnuduiusiBauiniuen Hb, HCT, MCV, MCH wag MCHC
fiAn r winfu 0.42, 0.36, 0.87, 0.84 uaz 0.41 ALY (P <0.001) wenanilen RHCC fnnudumiug
\WauInAuAn S (r = 0.38, P <0.001) wagA1 %TSAT (r = 0.51, P <0.001)

M13199 4 uansr191983lungy Control (AUAYA W)

Parameter Reference Mean D Perce:ltile Percent:ile
Interval 2.5 97.5
Ret count (%) 0.67-22 1.28 0.46 0.67 2.20
RHCc (pg) 27.27 - 33.23 30.25 1.49 27.76 33.38
RBC (10° /uL) 4.06 - 5.85 4.96 0.45 4.16 5.74
Hb (g/dL) 12.4-17.13 14.69 1.22 12.70 16.88
Hct (%) 36.82 - 50.29 43.56 3.37 38.00 a9.77
MCV (fL) 79.39 - 96.75 88.07 4.34 80.53 94.93
MCH (pg) 26.91 - 32.50 29.71 1.40 27.75 31.98
MCHC (pg) 32.00 - 34.50 33.72 0.49 33.00 34.50
RDW - CV (%) 11.53 - 15.78 14.11 1.01 11.53 15.78

*Hb = Hemoglobin, Hct = Hematocrit, IDA = Iron Deficiency Anemia, MCV = Mean cell volume, MCH = Mean cell hemoglobin, MCHC = Mean
corpuscular hemoglobin concentration, RDW = Red cell distribution width, Ret count = Reticulocyte count, RHCc = Reticulocyte Hemoglobin

Cellular Content

1N 4 A8198991nngH Control $1uau 50 518 ThnsAnwilunguaugunmAfdniy
M3msagunmUszand Alsmeunadmszenedsgiuas SmiaUsduys nan1snaiies1et Ret
count, RHCc, RBC, Hb, Het, MCV, MCHC Wag RDW $1A819895iAU 0.67 - 2.20%, 27.27 - 33.23 pg,
4.06 - 5.86 x 10%/uL, 12.40 - 17.13 g/dL, 36.82 - 50.29%, 79.39 - 96.75 L, 26.91-32.50 pg, 32.00 - 34.50
g/dL, 11.53 - 15.78% #uaRU

m31fdadun1y DA 1aeld3511m5g1u Ao SI <50 me/dL uay %TSAT <16% 1l 8¥in3Anw
UsednSnmwes RHCc lun1s3dadenne DA wWiguwisuiuIfuinsgiu Iagld ROC analysis lunis
Jins1zviteya wuine1 AUC (Area under curve) ilethanlddanses IDA InsiUSsuifisunga IDA uazng
Control 11A1 AUC winfiu 0.877 ngjat IDA tag All (Non-IDA uae Control) flfn AUC winfiu 0.736 msAnnses
IDATungs! IDA uagngsl Non-IDA sieen RHCC, SI, TIBC Uaw %TSAT A1 AUC winfiu 0.693, 0.992, 0.620 uae
0.997 MUY (g‘dﬁ 2,3)
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IDAvsControl IDAVsAUL IDAvsNon-IDA
ROC Curve " ROC Curve ROC Curve
10 T . 10
08 08 08
> 08 - > 06 2> 08
2 z / z
$ 04 $ 04 $ 04
RHCc - AUC: 0.877 RHCc - AUC: 0.736 RHCc - AUC: 0.693
02 02} 02 :
r
00 00 00
0o 02 04 08 08 10 00 02 04 05 08 10 0o 02 04 08 08 10
1 - Specificity 1 - Specificity 1 - Specificity
Diagonal segments are produced by ties. Diagonal segments are produced by ties Diagonal segments are produced by ties
] . ]
3UN 2 ROC analysis Lend ROC curve U83A1 RHCC
d‘ Y v 1
\altfnnTos IDA vaingy IDA uag Control, IDA uag All, IDA uag Non-IDA
IDAvsNon-IDA IDAvsNon-IDA IDAvsNon-IDA
ROC Curve ROC Curve ROC Curve
10 —— 10 10
08 08 08
08 > 08 -~ Q 06
B B
04 ® 04 T é 04
Sl - AUC: 0.992 TIBC - AUC: 0.620 %TSAT - AUC: 0.997
02 02 02
00 00 00
00 02 04 08 08 10 00 02 04 06 08 10 00 02 04 06 08 10
1 - Specificity 1 - Specificity 1 - Specificity

Diagonal segments ars produced by ties

Diagonal segments ars produced by ties.

Diagonal segments are praduced by ties

5Ul 3 ROC analysis 7iuang ROC curve 991 SI, TIBC wag %TSAT
\ialdAnnsas IDA Tungu IDAWA Non-IDA

47
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A15199 5 Wisudisuaul (Sensitivity), AW (Specificity), NPV gy PPV Viagm Cut-off ¥89 RHCc

Negative Positive
. RHCc Cut-Off- e o L L
Patient val Sensitivity Specificity | Predictive Value | Predictive Value
alue

(NPV%) (PPV%)
IDA vs Control 74.62% 96.00% 48.98% 98.66%
IDA vs Non-IDA 28 pg 74.62% 50.86% 64.03% 63.09%
IDA vs All 74.62% 60.89% 73.26% 62.55%
IDA vs Control 88.32% 60.00% 56.60% 89.69%
IDA vs Non-IDA 30 pg 88.32% 37.71% 74.16% 61.48%
IDA vs All 88.32% 42.67% 80.67% 57.43%

*IDA = Iron Deficiency Anemia

A1 AUC d1widu RHCe fildidnnses IDA Ao 0.877, 0.736 waz 0.693 Tundu IDA iisufungy
Control, IDA Wiguiungy All wag IDA Wisufunga Non-IDA d1wsua Cut-off 989 RHCc 7130 pg
411150ARN399 IDA flungu Control 1A11UL7 88.32% wagAuTWNIE 60%, AUl 88.32% uay
AU 37.71% Tun1sAnnsas IDA fiunga Non-IDA fiaula 88.32% wagaaudinie 42.67% u
n3AANS®Y IDA Aungs All IDA+Non-IDA) yonanilAn Cut off i 28 pg @13NIAAANTBINGH IDA 911
nqu Control #AUlMAU 74.62% A1UAWNIE 96% HanuhuasAinudineg 74.62% wag 50.86%
lun3AnnToe IDA Aungu Non-DA HAuliuasAudwne 74.62% uaz 60.89% Lun15AANTaq IDA
fiunay All (IDA+Non-IDA) (M157971 5) aziiulasudloldan Cutoff windu 28 pe waz 30 pg Wui1en
RHCC danulilun1snsiany IDA Asudnegs uinuduwiglunisuenuee IDA 31nngy Non-IDA wae
nautavin (IDA+Non-IDA) Ssrptdinas

aAUT8Na

A1 RHCe WWulsnadlulnatuludadenwnsiseussey Reticulocyte Jadudindonunsdn
goustezuInfignuasseananlunsegnidrgnszuadonuaziiongiios 1 - 2 fu newasqyidudiaden
uandirte fadunsnsaatn RHCC zannsnagioudiaUSinaunaniulunseanitimiingay dmiunisaiig
dndenunsiold Seaunsoraelumsidadunnensinudn a8y a9ty European best
practice guidelines Wag UK NICE guidelines wugtlily @1 CHr, Ret-He, RHCc Tun1susziiiuniag Iron
deficiency (ID) luffthedinlsalnFessrifinmslafinanouny Wesnnisnsaad Serum fenitin way TSAT
#1 Analytical tag Biological variability WATNIUNIU NAMLNITONLAU miﬁmsﬁa mazwimmma
Tsadu uaslsmumide? msfnwadstianmawieuiisuan RHC ssianguitAnunudn Aiadeves
RHCc lungy IDA siind1nga Non-IDA uazsiininga Control aehaififuddamneadi uonaninudi
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A1 RHCC Smnuduiugi@euaniuen Ho, MCV, MCH uay MCHC 5ausadn SI, 9%TSAT eghiifudday
n9eid Telrinadenadosiuiifisoanul it

ms@nuiluuszmealne fsenunsdnwlugeiidiiumsnunhdsmeuasnsud s
953 518 lunguitaeeny 15 Jauly wuindleld Cut-off vasen Ret-He fitfopndn 30 pg ansnseldien
gﬁfﬂwﬁﬁ A DA lalaedian Sensitivity N 96%, Specificity Winiu 97.4%, PPV wag NPV 1i1iu
80% waw 99.6% M y? wardimsdnylunguindulssonnnsinu 98 e fifengdoud 129 Ty
U wuindleldf Cutoff vesen Ret-He 71 <27 pg a’mmaLLaﬂLﬁm?fﬁm’;ziaﬁmmqmﬂmimmﬁmmé nla’
wennidimsAnulusiednadindiuau 970 518 uvadundy IDA uazngy Non anemia ron deficiency
(NIDA) wu3n wleldien Cut-off il 33.5 pg fiA Sensitivity iU 90.7% wagen Specificity Wiy 35.8%
wazidloldian Cut-off 7l 31.5 pe 2fiAn Sensitivity WU 90.6% wazAn Specificity Wiy 50.4% Tu
msfinwasiiflelden Cut-off ve3 RHCC 71 30 pg wudanansndeddadunndlafinansnnmsnase
winlsegaiusyavsamlndidssiuiinsdnwly

o lafionunisliid Cutoff Ssfiamnuunninetuonatuduinnuvesngusowilldlunsin
viodadudug 1wy o1y we lsndsedni amednay udu Fafufsmshmsfnuilunduuszens
fivannvianesntu oS unamsAnuuasman Cut-off fvmnzaudwiuuszennslve

dyuna
= o & Y& 1 a Y A a ¢ & & 1Y) wa .
nsAnwAsaluandliiudifi RHCe fnsiameinsesiiasgsidiaidondnlud® Yumizen H2500
fiuszansanlunsliuszneumsitadunnglafinansninnmsuiasigman saudumsifvesnialadio
Wedue 19 §9n159599 RHCC vilddne dzann 590157 udedifumulunisnsiasiniinisnsa Iron
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HaYaelUTUNTUNITINUNUTMUENISNTNzAamEaeslagldsUluy IDEAL fianus
ERTINEL LA

AFUsENT gaedu (We.) k31307 yudlve (We.) way ASI558d Wusaian (we.)
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The Effect of IDEAL Model Neonatal Jaundice Discharge Planning Program On

Caregiver's Knowledge and Skill
Sasiprapa Surakan (RN) Saowapa Khunvichai (RN) and Siriwvan Pansawat (RN)
Pediatric intensive care unit and sick newborns Chaophya Abhaibhubejhr Hospital

Background According to statistics provided by the Ministry of Public Health, jaundice is a significant
concem, particularly among infants shortly after birth. In Thailand, jaundice is prevalent, affecting 45 -
60 percent of live births. It occurs due to the accumulation of a yellow pigment called bilirubin in
the bloodstream, which exceeds normal levels. As a result, bilirubin attaches to various tissues,
causing the infant to exhibit yellow skin or yellow eyes. Jaundice in infants can be dangerous; if bilirubin
levels become excessively high, it can affect brain cells, resulting in a condition known as kernicterus.
Symptoms of kemicterus include lethargy, refusal to breastfeed, vomiting, high-pitched crying, seizures,
cessation of breathing, and, if not promptly treated, may lead to intellectual disabilities. Moreover,
jaundice can recur if continuous home care is inadequate.

Objectives This study aimed to compare the average knowledge and skill scores of caregivers of
jaundiced infants before and after participating in the discharge planning program using the IDEAL
model. By evaluating these metrics, the research sought to determine the program's effectiveness
in enhancing caregivers' abilities to provide proper care and prevent readmission of jaundiced infants.
Materials and Methods This study adopted a quasi-experimental design (one-group pre-test and
post-test).

Results The study revealed that the average knowledge scores of caregivers regarding the care of
jaundiced infants significantly improved after participating in the discharge planning program using the
IDEAL model compared to their scores before the intervention (t = 9.953; p = 0.000). Similarly, the
average skill scores of caregivers in providing care to jaundiced infants were significantly higher after
the intervention (t = 76.69; p = 0.000). These sessions also included discharge planning for continuous
home care. A post-test was conducted on the day of the infants' discharge. All procedures adhered to
the principles of IDEAL discharge planning.

Conclusion Providing caregivers with a discharge planning program based on the IDEAL model
effectively enhanced their knowledge and skills in caring for jaundiced infants. This resulted in
caregivers feeling more confident and competent in providing appropriate care, thereby helping
jaundiced newborns avoid potential complications and improving their quality of life.

Keywords Discharge Planning
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Resuscitation Quality in a General Hospital: A Data-Driven Approach
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Pattawee Saengmongkonpipat (MD.) and Subencha Pinsai (MD.)

Department of Medicine, Chaophya Abhaibhubejhr Hospital, Prachinburi, Thailand

Abstract

Background: Multiple strategies aim to enhance patient care and prevent clinical deterioration in
hospitals. One key approach recommended during accreditation is the implementation of Rapid
Response Teams (RRTs). These teams, composed of critical care nurses and physicians trained in
advanced life support, have been shown to improve CPR quality and reduce cardiac arrest rates,
ultimately leading to better patient outcomes. RRTs provide timely, expert intervention during
emergencies, identifying and addressing issues early to prevent cardiac arrest and increase
resuscitation success.

Objectives: To evaluate the effectiveness of the RRT in improving CPR quality in a hospital setting.
Materials Methods We analyzed data from October 1st, 2021, to September 30th, 2022, as a
baseline. We implemented a guideline and quality improvement program that involved training
healthcare providers, standardizing procedures, and using feedback to improve early detection
and high CPR quality in the general medicine ward. We set up an RRT team buddy from October
1st, 2022, to December 31st, 2022, followed by a full RRT team that included a critical care nurse
on January 1st, 2023.

Results During the study, 90 cardiac arrest cases were detected in the general medicine ward,
with 29 cases (32.22%) achieving retumn of spontaneous circulation (ROSC). Our analysis identified
problems related to the number and experience of healthcare workers. To address this, we
implemented a severity score guideline and a quality improvement program. This led to a significant
increase in CPR success rates: 60.71% from October to December 2022, and 69.21% from January to
March 2023.

Conclusions This study suggests that implementing RRT and data-driven quality improvements can
enhance CPR outcomes. Adapting this approach for CPR care outside the ICU is recommended.

Keywords Rapid response team, CPR, Cardiopulmonary Resuscitation, Effectiveness
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Background

There are multiple attempts and method to improve care of patient in hospital and prevent
clinical deterioration of patient in-hospital setting? One of the strategies suggested in the accreditation
process that may improve quality of care and reduce hospital mortality is the implementation of rapid
response teams. Rapid response teams (RRTs) consisting of critical care nurses and physicians with
advanced life support training have been shown to improve the quality of cardiopulmonary
resuscitation (CPR) and reduce the incidence of cardiac arrest, leading to improved outcomes in

&9 These teams can provide timely and expert assistance during emergencies,

hospital settings
identifying and resolving issues early to prevent cardiac arrest or increase the chances of successful

resuscitation.

Objective
This study aimed to evaluate the effectiveness of an RRT team in improving the quality

of CPRin a hospital setting.

Material and method

We analyzed data from October 1st, 2021, to September 30th, 2022, as a baseline.
We implemented a guideline and quality improvement program that involved training healthcare
providers, standardizing procedures, and using feedback to improve early detection and high CPR
quality in the general medicine ward. Additionally, we set up an RRT team buddy from October
1st, 2022, to December 31st, 2022. The RRT team buddy is comprised of medical personnel
from a nearby general ward who can access the patient in a short time period, along with a skilled
nurse who has experience in caring for patients with more advanced diseases and in critical care
settings. Then we set up a full RRT team that included a critical care nurse on January 1st, 2023.
The outcomes and issues encountered during the implementation of the RRT team in each cardiac
arrest case are reviewed during scheduled meetings at the end of each month. Solutions for each
problem are addressed on a case-by-case basis, and scenario-based practice is conducted for each
major issue identified. All patients characteristics and clinical-related data were collected through

out the study.

Results

During the study period, 90 cases of cardiac arrest were detected in the general medicine
ward and received CPR, with only 29 cases (32.22%) resulting in the return of spontaneous
circulation (ROSC). Baseline characteristics of patients are shown in table 1. Our data-driven
analysis found that the primary issues were related to the number and experience of healthcare
workers, particularly nurses. To address these issues, we implemented a search-out severity score

guideline and quality improvement program to improve overall CPR quality in the general
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medicine ward. We observed significant improvements in the quality of CPR, with the success

rate increasing to 60.71% from October to December 2022 and 69.21% from January to March

2023, shown in figure 1.

Conclusion

This study suggests that implementing RRT and data-driven quality improvement can

improve CPR outcomes. Adapt this approach for optimal CPR care outside of the ICU.

Table 1: Baseline characteristics

Abbreviation: RRT; rapid response team, PEA; pulseless electrical activity

Before RRT RRT implementation at | RRT implementation at
implementation month 1°-3" month 4"-6"
(n=90) (n=28) (n=13)
ROSC(n=28) No(n=62) ROSC(n=17) | No(n=11) | ROSC(n=9) No(n=4)
Male n, (%) 16, (54.14%) | 32,(51.61%) | 9,(52.94%) | 5,(45.45%) | 4,(44.44%) | 3, (75%)
Median (IQR) Age at 69 (26.20) 70.5 (30.50) 72 (33) 65 (25.5) 70 (23) 65.5 (6.25)
admission, year
Median (IQR) length 7(11.50) 3 (7.50) 4 (10.00) 3(6.00) 10 (6.00) 1(3)
of stay, days
EKG rhythm n, (%)
- Asystole 16 (57.14%) | 43(69.35%) | 6 (35.29%) | 3(27.27%) | 4 (44.44%) 1 (25%)
- PEA 11 (39.28%) | 14(22.58%) | 9(52.94%) | 7(63.63%) | 3 (33.33%) 3 (75%)
- Other 1 (3.57%) 5 (8.06%) 2 (11.76%) 1(9.09%) | 2(22.22%) 0 (0%)
Cause of arrest
- Hypoxia 10 (35.71%) | 21 (46.77%) | 8 (47.06%) 1(9.09%) | 5(55.56%) 0 (0%)
- Acidosis 16 (57.14%) | 29 (33.87%) | 6 (35.29%) | 6 (54.54%) | 3 (33.33%) 2 (50%)
- Myocardial 1 (3.57%) 10 (16.13%) | 3(17.64%) | 4(36.36%) | 0.00 (0%) 0 (0%)
infarction
- Other 1 (3.57%) 2(3.23%) 00.00 (0%) | 0.00 (0%) | 1(11.11%) 2 (50%)
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Figure 1: CPR quality before and after implementation of RTT team
Abbreviation: CPR; cardiopulmonary resuscitation
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AusIuant@ Ul (Extramammary Paget’s disease)
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fAeunaRmisezunteseaon daduadumddinulalbivesuaswennsallsalisuuss ogndlsfem
MsinLzE U3 naenius AU ptenstldyda mature cystic teratoma Funulfenn e
fihendjaeny 62 U indneemsadlsfeuiintvies I8 3umsnsinsiime wasmsnsiadansennd uag
A3 DABNUTE AL NADS (ultrasonography and computerized tomography whole abdomen/CTWA)
wuRouiisslidudnevng 15 wuims nensanatuienuiiwadiaunilufeuiiiignuasnsyanedsly
WUU pagetoid spread Wan1sgauduyludalaminudn wadiauniiinisneuauewa mucicarmine,
Cytokeratin (CK) 7, uay GATA3 anansaidaseldifiu sz wnmnusnavend naiifetuludsenssl
%A mature cystic teratoma (Extramammary Paget’s disease arising in mature cystic teratoma).
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Extramammary Paget’s disease arising in mature cystic teratoma of the ovary:

A case report
Wannasiri Chaysiri (Diploma Thai Board of Anatomic Pathology)
Department of Anatomic Pathology, Chaophya Abhaibhubejhr Hospital, Prachinburi, Thailand

Abstract

Background Extramammary Paget’s disease (EMPD) is a rare adenocarcinoma in situ typically
associated with skin adnexa, the vulva, and other apocrine gland-rich regions. EMPD originating
within a mature cystic teratoma of the ovary is extremely uncommon, with only four previously
reported cases in the literature.

Case Presentation We report the case of a 62-year-old Thai woman who presented with a palpable
abdominal mass. Imaging and clinical evaluations identified a left ovarian cyst. The patient underwent
left salpingo - oophorectomy for definitive management. Histopathological examination of the
resected ovarian cyst revealed clusters of atypical cells with a distinctive pagetoid spread
pattern, raising suspicion of EMPD. Immunohistochemical analysis was performed, showing
positivity for mucicarmine, cytokeratin (CK) 7, and GATA-3, consistent with the diagnosis of EMPD.
Discussion EMPD in a mature cystic teratoma is an extremely rare phenomenon. The exact
pathogenesis remains unclear but is hypothesized to involve malignant transformation within the
teratomatous epithelium. Immunohistochemistry plays a crucial role in confirming the diagnosis,
as the staining profile distinguishes EMPD from other adenocarcinomas and benign mimics. A review of
the literature highlights the need for a multidisciplinary approach, including surgery and close
follow-up, to ensure appropriate management and to assess for potential recurrence or metastasis.
Conclusion This case emphasizes the rarity and diagnostic challenges of EMPD arising within
a mature cystic teratoma. Awareness of this possibility is essential for pathologists and clinicians,
particularly in cases involving atypical presentations of ovarian masses. Accurate histopathological
and immunohistochemical evaluation is critical for diagnosis and subsequent treatment planning.
Keywords Paget disease, extramammary, mature cystic teratoma, ovary, adenocarcinoma in situ,

immunohistochemistry.
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dewendilaaia mature cystic teratoma 38 dermoid cyst Lﬂuﬁaﬂaﬂ%ﬂﬂumjm germ cell
finulguesigalunduiiosenvesisla Tnewuldssanadosas 20 veuiosensdlasiamna’ egrslsfion
miﬁl,ﬁ'yaaaﬂsaﬁ@ﬁm dAadulwilesensalawidn mature cystic teratoma (somatic neoplasm arising
from teratoma) Wintulduoedn wuuszanadesas 2 veuiesenuiinil nednlnalinasdunzsdy
nauvesivilazsouldR Ml 1wy squamous cell carcinoma® Uszinaudesay 80 Tudiuvesuziss
Wil esonviinduinduldusroudeios 1wy adenocarcinoma, melanoma, wie sarcoma 5auds
wadLzS aRATIUS aENE UL (Extramammary Paget’s disease) #28 wazn1sidadoiideiu
mstonduglualaed Wotudunisiteds fudimlselufhemeiinensallsadia nmssnwise
Hissnadnslularfnnineinig aamliﬁm’mmiwwgﬂ’gsiué'ﬂwmzﬁl,ﬁmsﬁyuﬁaﬂmﬂ galainunng
sesnululsswdlnewazdilifinnsnantmssnwannin

31891uEU8

enugithondgdlneeny 62 U Uiaslsauszdinnmendieuiiviestiosimudielszana 4 ¥
wilu 1 ourewrmuunms suedeulmnniuiasiionnsin AnNemTaTnEwRsITAENYEENg
peufe$ wuhiifouiisilivuassinm 15 wuismsmeiudne gidumdiddhneidailesen
$ilguasdnungnéudne wansnsademilamuindudnunegauinddadvumssnm 9.5 wuiuns
anuwaianeuengiFeud Billdnwazsuse Tudruslvmiluildn wansluludvdewasidununigly
uth Fadudnunsiinuieldussgnirdslasiin mature cystic teratoma uazdifiouduna - w1 1un
1 wuiwes Ushasdnmily luduvednungnuni

mﬂmimiaﬁ]ﬁwﬂé’awamiﬂﬁwudﬁauﬁ%’ﬂlﬁdﬁé’ﬂwmzﬁi%wwLmvmﬁumfﬁ’ﬂﬁdmﬁm mature
cystlc teratoma 7iflduUse ﬂawawu ectoderm @® squamous epithelium, AoURINIY, L@ U
uaztu mesoderm Ao nénaiiloidey (smooth muscle) (U7 1a) Tudhuvesrioudng nulunidses
$a WaruN9gATEY squamous epithelium 1 nuidingueadinuninszaesaludnymediFondi
WLAA (Pagetoid spreading pattern) (gﬂﬁ 1b waz 10) §ﬂﬁgqsi’aﬁt,ﬁm§ﬁgﬁmaLﬁﬁ’mﬂzﬂuagﬂumjwﬂaé
AnUnR (U 1d)

Tunsdlvestaeneddiliannsoamaitadld Wosnguiddld mature cystic teratoma i 3
arunhasdefiaziieaduniaintulasniftadousnlsnvessadinundludosiuie waduzengy
melanoma, WILAALBNUS LIULAUL (Extramammary Paget’s disease), Pagetoid Bowen disease, #1390
uq Medouduyludalaed Jadudsisuiulufiiened Weoldanugndowuasudusunniigelunis
Shwsiely
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Ui 1 () wﬁwamaﬁﬂ%’ﬂﬂdﬁﬂizﬂa‘ul‘dé’aEJGi‘fy'u squamous epithelium wazsionuaEInils (ectoderm)
wagnaanilasey (smooth muscle; mesoderm) Fadugnunrsmnzveniiosensslyviin mature
cystic teratoma. (b kag c) Lﬂuﬂﬁjm%aéﬁﬁm’mﬁﬂﬂﬂaLgﬂaﬁaagiu‘ﬁgwum squamous epithelium
Tudnuagnsnszanedideniinian (pagetoid spreading pattern). (d) Lﬁmﬁﬁwmaﬁuﬁagﬁuwaa‘
AaunfvilrnedidadenenlsninasilunziSeda melanoma.

vsmnnséeuduyludalaail wuin cytokeratin (CK) 7 (U 2a) uag GATA3 (3Ufl 20) fins
povALDwiDIwAd LIS ILUUAALasT SafisBalaedl mucicarmine (3U7 2d) Anlu cytoplasm v
wadRaund Judusiuduineadinunifinisasisansyiia mucopolysaccharide Tiaeluwadusisa
48 adenocarcinoma ‘Ludaumaﬁug‘[u%‘a‘lmmﬁﬁﬁdwLLsJﬂTfm melanoma (5100, HMB-45, wag Melan-A
3111'71' 3b, 3¢, WAz 3d) ag Pagetoid Bowen disease (CK5/6 Way pd0 gﬂﬁl 3e ua 3f) linunismeuauas
sowadfinunf exiuludiaenel 3dadeinduilowensslyeiin mature oystic teratorna $afunsd
wadus SR U N L (Extramammary Paget’s disease)
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YY)

othslsfimunisitadedsliauifioanind iesmnusndoanduinauenidunie uxsdy
naal adenocarcinoma MiniAaUInMmTazUnYosrasn’ wiadunguusndenguiidedningin
stem cell vosimanasAauldivila (primary involverent) uazdnnqufieiinainnauivaduziss
%iln adenocarcinoma 7N neTeazdus 1wy nsmin (rectum), nsziwizlaane (bladden), wie
Unungn (cervix) Bensdeudugyludalaeiivlin CK 20 (§UA 2d) uaz CDX2 (3UT 3a) azanunsatie
wonlsrlunguilld’ egrdlsfinuuenainduyludalanfiazantasdoinisitadowds mansasuneg
wazdnusyTRsu luduveseorzmaniiiudddy ‘Lu;:d’ﬂwi’mﬁmﬂwaﬁam CK20 way COX2 7l
fimsnsmevausssiaadinung 3saguleandu primary involvement

UM 2 nsinddoudunazitaves cytokeratin (CK) 7 (a) uay GATA-3 () Tunguiwadiinund. (d)
cytoplasm vaawaduzifefiin mucicarmine \Judaysveninwadinunfdinisadisaslunga
mucopolysaccharide %ﬂﬁﬂlﬁ]aiuﬂa:umﬁwﬁﬂ adenocarcinoma. (b) k@nsdeN1sdauRn CK20 WU
ualsivh



35U 3 (a) wananslifindveaadinunfives CDX-2. (b, ¢, war d) Ngu melanocytic markers (S100,
HMB-45, waz Melan-A anuanav) Mlifnwadinunfudinlugadwailuled. (e wag ) nqu Pagetoid
Bowen disease axilduyludalaail CK5/6 waz pd0 Mvgtreiilady Feneiuanmadinlifinluigad
HaUnf

aAuTENa

nuh$slaadia mature cystic teratoma u dnegluiosonngy germ cell ifuiilasanvosds
lifiwuieldvesiigaludlosonvesiily shaeldlunguindefoniamiug mansanfoniduay
nanmIdendenanssaiindaudaau mnasadenildinwuge i nszgn Wunumie
soslusiu waraInnInT1adiendeansantiazdaaetu ectoderm, mesoderm, #3a endoderm
oehation 2 4u Tneunfinmssnewnadulunquivdsiaasayiug fnskdaa e nazdmloswenoen
dofuilosdluialy® wiasilurensdBnuiuiidoshmsinigaihsdduastnungnlundeu fu
911 60 U dleuluweasseudl futinlsedazanusaialdtiassiuelalfidugsuen
Tudlesoniloglunasilii Tnsuninensallsadfoglunasia utegdlsfinuemmunifnavenauild
Guﬁm mature cystic teratoma enaaxiinsili ldldAensiidiumes immature element viemsiliiiesen
uq Lﬂmsuumsmumuauwu“luﬂ'smmaiwsmuu artulunmansravmsmiaionaasdedliaudidy
wniuauardnurresnfififeudeiu (solid)
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Tuduveuraduidmnanfiunaend i (Extramammary Paget’s disease) Wuwaduzislu
ﬂq'm adenocarcinoma ﬁ@’m%%ﬁ%%@lﬂﬁﬂ’ﬁVlZ’sjE]’e)ﬂ‘mﬂGU’e)UL‘SUﬁ epithelium (adenocarcinoma in situ or
invasive adenocarcinoma) nulduesusnafimiaasunvenaen Wulsafinuldlivesinuasdnmy
Tuimdsongannnin 60 T fidfymsiinwaduzisaneaiiuinauenduazidslsvoniduassnsd
Ao nsdiinnfAavilsuagsianiamils (primary involvement) 138 nanuzi§ s NdumiaduY wae
iR ST A Wy ynswiin nssngilaanms vietinusgn (secondary involvement)

Tunsdiasisnuiiguirfalsfidnuagaes mature cystic teratoma og1salau uidiaau
HaUNAAD miﬁmjmL%éﬂ@ﬂﬂﬁﬁa&“}h%wuaa squamous epithelium #inszanesludnuaeiidenia
pagetoid spreading pattern Snislufwagauiinundifindiimady slvdesitedausnisain
wadAnunaTiAnTulduidauineadgle Ao uziSwiln melanoma, Extramammary Paget’s
disease 30 Pagetoid Bowen disease vi3aduq mawastiunmsdorduyludalaad Sefldiudouenlseld
Tupasenuiinuiwediaunidinsdouiin mucicarmine Fadususueniwadiduaeiiduiiaun
nuziddlundu adenocarcinoma Bnvisdsdauiin CK7 uay GATA-3 Tauvisnislaifiaves melanocytic
markers (5100, HMB-45, uag Melan-A) Uagngy squamous cell markers (CK5/6 Wag pd0) v‘iﬂﬁagﬂlﬁjw
PasENUT wadRaUNRRD Extramammary Paget’s disease

safinanaludnedu Extramnammary Paget’s disease Azfoausndu primary %38 secondary
involvement msdasduyludalaeiidianunsarield Tunsdidmsfin k20 wuvauagnslifin COX-2
yliensalungy adenocarcinoma saswmsntiniagnssimeilaangld wiluduvesnungniiy
o19aedadlinsmsesumediadude astilunasenuifsasuldiudu Extramammary Paget’s
disease arising in mature cystic teratoma with primary involvement

INNINUMUITIUNTIL e nuTdliidesfinisnanidadesnsshwiunnuinlsdn eswn
Jnuftiedireudialosuin wazdilifinsonUszinuveinisinm memmaamam na Il
Uivmummuaqaﬂmmmwwauﬂummsﬂ% mmuaaamumﬂuﬂammaam Seiifinsmzqeenuen
$3ld viovhlidnsiasuulassserresmuie nMssnwdenisindnegiufelotaaliiisane o1e
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cystic teratoma éamﬁ’umaﬁw&aa‘mm%awwLﬁ]mﬁu%nmuamﬁmm (Extramammary Paget’s disease)
BuwaduziSaiiegneludu epithelium mnlinuindiwaduzimeqeenunfienaarldliviesls
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ER|Y

GELY

\osensalvutin mature cystic teratoma ﬁamﬁUﬂﬂiﬁLﬁaaaﬂauﬂ (somatic neoplasms arising in
mature teratoma) §efiomuldtesmnnuasdaludsvimenissneeylites Weowndmuldunn &
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fnsuansdnunsmioudu luduvesmanensallsalunguifesonssliaia mature cystic teratoma
fiaandeuduidlasondug Atutueuguusmeaiaseniiiotu lu EMPD dedmennsallsreglunnsid
minlaifinsunsnszatguenssliniedl invasive adenocarcinoma Msinwie1avzdadiiiieauanny
oo sreliios egulsimumsguasunitisetwiaiiles envasdosliviemmuAnfiuremesunms
ghusuImg uazwnmdangnelsaussaieiugualugthe weenaleulinuannisinnisseay
fhemenuiaziivsrloviuinsinuluieifnsidedelselusnvaeely
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The Effects of a Hydrotherapy on Balance and Activity Daily Living Ability in
Stroke Patients: Case Study

Daungporn mahun (PT)
Rehabilitation center Chaophya Abhaibhubejhr Hospital, Prachinburi, Thailand

Abstract

Introduction: Stroke, caused by ischemia or hemorrhage in the brain, is a leading cause of death
and disability worldwide. Early symptoms include facial drooping, limb weakness, severe headache,
and, in severe cases, loss of consciousness. Stroke often leads to persistent issues with balance
and mobility, particularly walking, which increases the risk of falls and reduces quality of life.
Hydrotherapy, a water-based rehabilitation technique, has shown benefits in improving balance,
mobility, and confidence through its unique physical properties, such as buoyancy and hydrostatic
pressure.

Objective: This study aimed to evaluate the effects of a hydrotherapy program on balance
and the ability to perform daily activities in a stroke patient.

Methods: A stroke patient with impairments in balance and daily activities participated in a
rehabilitation program comprising conventional physical therapy three times a week for four
weeks, followed by hydrotherapy three times a week for four weeks. Outcomes were
assessed using the Berg Balance Scale (BBS) and Barthel Index (BI).

Results: The patient's BBS and Bl scores significantly improved after the hydrotherapy program,
reflecting enhanced balance, stability, and functional independence.

Conclusion: Hydrotherapy is effective in improving balance and daily activity performance in
stroke patients. It offers significant potential as part of stroke rehabilitation programs. Further
studies are recommended to confirm these findings.

Keywords: Hydrotherapy, Stroke rehabilitation, Balance improvement, Daily living activities,
Physical therapy
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traditional functional therapy L% trunk training, neurodevelopmental treatment L1 the Halliwick
method, proprioceptive neuromuscular facilitation 114 the Bad Ragaz Ring method, task specific training
i1 dual-task training, M33ane Fuluth (A Chif 2

1. mAlrenala (Haliwick 10 point program) Wumdnmsid ssfuressrstiadl duduneu
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rotation control, Mental inversion/ up thrust, Equiliorium in resting-position, Turbulent gliding,
Simple progression Lag Basic movement?
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wianee) nauvesseneinuUssauduiusiwdu functional movement wazdsine1mdnnisuas PNF
(Proprioceptive Neuromuscular Facilitation) mﬂigqﬂﬂsﬁuﬁéﬂ lnge1fen15nTes un1835 manual
contact, command, resistance, traction e Approximation AR NLUY badragaz ANIVIN9UVDY
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Qjﬂaamal‘vm@j 918 46 U aneeens niden fuuds vgmhisi'f@ Sletufi 5 NINYIAN 2567 Uy
tfadu formstinden Auuds yoliitn spsefilsmennad mszenedugiuas I§unsitaden Bell
palsy Sugndutiu Sufl 6 nangas 2567 femsuwunn seuuss Bunssilalldngadmasdeiuiiu foims
e Wuﬂiij‘fijﬂm’]ﬂsﬁu ﬁﬂmﬁﬁmgﬂlﬁu lsmenuialdmszenadeniuas Useilu Glasglow Coma Score
18 EavsM6 Armusladin 172/114 fiadimasusen Tnas 110 avaunit shsnnsmela 18 adyund
umgfime 36.8 asmiwaifea ewudusindudedndresedu 5 Grade V) v erudausndadlodn
IERUNITS 1 (Grade D) 08 nawsd reufinmasaues (Computed Tormosraphy of Brain) wu-Ill-defined
hypodense lesion at subcortical left frontoparietal lobe; acute infarction is suspected @4L915 A6 o0
vegtheUsvaviinen iunmsinwuuulsvAudseaes fuieufastsausednda Uiasnisunen wite1mns
ANVE LAz yYEILED 2 T

Fuil 12 nangrau 2567 dinwinenssuituisururrneeunss wulsild walddn ase
sumeusniuAauduladin 147/95 SadiuasUsen was 82 asynit Smsnsmela 20 asyundi
Rl 101y 36.8 p9AwALT 8@ Good consciousness, good co-operation, normal skin condition, no
deformity, no shoulder subluxation, foot drop at Rt. side poor hand function Rt. side, normal skin,
no swelling and edema, poor bed mobility, Poor sitting and standing balance, poor posture Wu3nlu
vidssedulng 2 tlsivinfulvadeengeninluaun AswmBedunmdng poor knee control in standing
N13M373 Passive movement test lalA Muscle tone U313l Hypotonia right side of Upper Extremity
(UE) and Lower Extremity (LE) Lazn1501333 Passive Range Of Motion w31 full ROM in all joints and
all directions of right limbs N1501529 muscle length Wu31 normal muscle length N15%579 sensory
assessment intact @1N135¢373 Deep tendon reflex Wu11 Right side = hyporeflexia, Left side = normal
Usilu Barthel index It 7/20 Azuuw Useiiu Berg Balance Scale (BBS) It 10 Azwuu wlana fie §Uae
Pemdesiedunsusznouininsuszdriuliiosuaziimiudedunsmdannundug

ayudgynmisnienwdnda e 1. Poor functional mobility task: supine to side lying, side lying
to sitting, sitting, sitting to standing. 2. Poor sitting and standing balance. 3. Unable to ambulation.

mmmmi‘] 811370 1. Poor muscle control of right upper extremities, right lower extremities
and abdominal muscle. 2. Hypotonia of right side. N1501539519Ne7AB UG 21NN159599 functional
mobility tasks Usznounqe bed mobility, sitting and standing balance test, Ambulation lag gait
analysis NN3M3I9 passive movement LLaEA3I3 quality of movement

WRUNITTNEININIEAINUIUA 1. functional exercise and facilitation techniques to improve
muscle control of right upper extremities and lower extremities 2. Selective trunk activity to improve
abdominal muscle control 3. Proprioceptive neuromuscular facilitation 4. functional mobility task training.
Tneilnaaiiuly 4 damiusn uaeilnorsideluduaniil 5 - 8 Tneiln adeas 60 Wil S 3 ASv/aUnm

Goal of treatment; Short term goal (within two weeks) 1. To correct movement pattern
of supine to side lying, sitting to standing. 2. To improved sitting and standing balance. Long term

goal: Walking independently.



-

24000 ok Ui 3 aduil 2 nsngnau - SunA 2567 | Vol.3 No.2 July - December 2024

ns¥nwmenenminda dUnsiusnidunslinissnvunleefidivaneie prevent
complication & ﬂ‘ﬁu 1. Positioning 2. passive range of motion exercise 531AYU PNF technique 10 ﬂ%g V/set
3. flexion with rotation of the upper trunk and lower trunk training 4. pelvic tilting exercise 5. knee
control training 3sgvhitfulugraniudeya

Ui 1 - 4 Wnnsdhwmameamthdaunfiuuun el 1. Positioning 2. Passive range of
motion exercise 217U PNF technique 10 ﬂ%gﬂ/l,sam 3. Flexion with rotation of the upper trunk
and lower trunk training 4. Pelvic tilting exercise 5. Knee control 6. sitting and standing balance
training WEtheUsyanuiioduia 2 11 Doufleluunsiletinmeninirdalufiemafunihdng - 91
Tuvifauasyidulaevivinas 10 ase/iam 7. Weight bearing training g vasegluvinduuarlsgae
lunge - 931 1 10 ﬂ%’j&/mm 8. Knee control in standing 9. Ambulation training 10. Education and
home program WaudiAeniumseenddaneaslisiaidaniay 20 Ay Suas 3 50U uagmsdaving
MswAsud R IuazNTYIEWEDURY care giver ﬁgﬂéfamﬁaﬂmﬁ’um’mmaﬂ%’auﬁamimmﬁumﬂmi
Hneesales

FUaid 5 - 8 WinsilnssdiTalaeisuan 1. wedeendia (Hallivick 10 point program) Liie
vl \Aemsidesiulunues wagmsmuaumsmsavinly spunuTie 3 unu Tae 10 Suneulszneuludng
Mental adjustment, Sagittal rotation control, Transversal rotation control, Longitudinal rotation
control, Combined rotation control, Mental inversion/up thrust, Equilibrium in resting-position,
Turbulent gliding, Simple progression k8¢ Basic movement 2. The Bad Ragaz Ring Method W
weadaillindundovarsy nduvesitsnievhaulssanduiusiudy functional movement uags's
1L 1MaNN15v09 PNF (Proprioceptive Neuromuscular Facilitation) mﬂizqﬂmﬁﬂu‘fﬁ TngedunIs
N3¥A U85 manual contact, command, resistance, traction Wag Approximation NMHAWUY bad
ragaz Maveuwes ndileasiinisuadaauuy isotonic waz isometric Sofvasnsiindremadaiife
umsiedeulmuuu Tauesa (functional pattem) 3. Gait training in pool Tngldaarlumisiln 60 wil/ed
3 pEy/dUaA

N13UsSLUNE
watauseiiiu Aauisu Fuavi 4 Aeuisusnstidn | &Uaifi 8
(PT program) | (PT program) (5197U1U0)
Berg balance 10 33 33 49
Barthel index 7 14 14 20

*PT = Physical Therapy
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*BBS = Berg Balance Scale, Bl = Barthel Index, WK = Week
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ﬁ]’]ﬂﬂ’]i‘Ui%LﬁUéjﬂ’JﬂluﬁUﬂ’]ﬁﬁ 4 passive movement test WU hypertonia of Right elbow fle-
xor(MAS 1), Full ROM all joints and all directions, WU tightness of right shoulder flexor. no pain.
Bed mobility with supervision. Good static and dynamic sitting balance. Good static standing balance,
fair dynamic standing balance. Ambulation with tripod cane with moderate assistance, Us¢1iu
Berg balance 19 33Azuun Useldly Barthel index 1@ 14/20 aguuy %qwudﬁmmmmsmmﬁﬂw
#39A13l inclusion criteria Yasmsass AN RTNT T uY Tamenadmssenedoniuas Ae
1. dyanadinund 2. anunseuauszuuduaiela (Bowel bladder control) 3. Fair dynamic standing
balance. Ambulation with moderate assistance 4. fU7easinsla %Gﬁﬂwlﬁ%ﬂﬁ%"umiﬂ NOaNNIAY
meluiilaeinnienminde Tsmeuadinsseiedoniuas Warernmadias 60 uiit $1umu 3 ads
sodaidie FEmsfinEuainudnns Halliick Fetedl 1 iumsusuilidwasiu memuaunis
melavaredlutdenHnmssluiniai ol wieufinfimnii10 advien Bniaun 3w 1 2
wWiummedeulynvesdhiauagmsvsaiily 3 fiens (Three-dimensional active balance control) Visunuze]
Dauazad oulmlaesauduinmsundeuay dumin - fundedne - 11 uasUszanuile Saddadnevi
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U srauduwus Ay functional movement wazeganle1ann1svee PNF (Proprioceptive
Neuromuscular Facilitation) 11U3zt) ﬂﬂsﬂuﬁﬂﬂ aisé’n'uaawazmﬁmszuﬁa 935 manual contact,
command, resistance, traction Le¢ Approximation ﬂélml,ﬁ”a%ﬁmwiﬂﬁaﬁg LU isotonic e isometric
Forwomsilndemelainedumanasulmuuy Wauase functional patterm) 933t 5 Gait training in
pool Tngandendnmausmesuasivhldsansandoulnlfietuldenumenslunanieulm
Uoeag

ﬁ]’mﬂ’liﬂimﬁuﬁﬂ’sﬁﬂuﬁ'ﬂﬂ’lﬁﬁ 8 Passive movement test WU hypertonia of Right elbow flexor
(MAS 1), Full ROM all joints and all directions, no pain. Bed mobility independent. Good static and
dynamic sitting balance. Good static and dynamic standing balance. Ambulation without gait aid
independent, Usziiiu Berg balance 19 49 azuu Usviiu Barthel index It 20/20 Auuu fU7gamnsavh
function s laignies suuileldunntuannsavhiaTasusssrTuldies Ader Uil ondnvinaiudad
Wwsnefuendnde ansanduluvhauasiiuuazsih home stay WieudiFouiidanunsiviu 4l
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Nursing Care for Postpartum Mothers with Hypovolemic Shock due to Postpartum

Hemorrhage Within 2 Hours After Delivery
Bunsong Tangwattanasiri
Nursing Department Chaophya Abhaibhubejhr Hospital, Prachinburi, Thailand

Abstract

Background: Postpartum hemorrhage is a leading cause of maternal mortality, particularly when
accompanied by hypovolemic shock within two hours after delivery. Uterine atony is the primary cause,
with risk factors including large infants, twin pregnancies, polyhydramnios, labor induction, prolonged or
rapid labor, placental removal, and prior postpartum hemorrhage. However, postpartum hemorrhage can
also occur without any known risk factors. Nurses in delivery rooms play a critical role in prevention and
management by assessing risks, preparing for emergencies, and ensuring maternal and neonatal safety.
Objectives: This study aimed to analyze the nursing process in managing hypovolemic shock from
postpartum hemorrhage within the first two hours after delivery and to develop nursing suidelines
that can be applied to improve maternal care in the delivery setting.

Methods: This descriptive study focused on one postpartum mother with hypovolemic shock due to
bleeding within two hours of delivery. Data were collected through patient observation and medical
records, following the nursing process: assessment, diagnosis, planning, implementation, evaluation,
and outcome analysis.

Results: Prompt and effective management ensured accurate diagnosis, treatment, and close monitoring
of both mother and infant. Complications from hypovolemic shock were addressed swiftly, ensuring the
safety of both. The mother and baby were discharged safely, with postnatal care and follow-up arranged.
Conclusion: Managing postpartum hemorrhage effectively requires a multidisciplinary approach,
including experienced obstetricians and skilled nursing care. Nurses must be proficient in recognizing
postpartum hemorrhage, often caused by uterine atony, lacerations, retained placenta, or clotting
disorders. Timely interventions and sound decision-making are crucial for preventing complications and
ensuring maternal safety.

Keywords: Postpartum hemorrhage, Hypovolemic shock, Nursing care
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5. Sarnaiuvesiila (Heart rate) Sammaiurasiala <100 asy/uni

6. ANnuAulain (Blood pressure) AAnuaulainuInni 90/60 dadumnsusen

7. m3taang (Urine void) Useifiu bladder full nszdulvidiaaniziesnielu 6 dalus
NIAADN
AMEFBnAINNITANLEaANEIRaRA ( Hypovolemic shock)

amzdenanmsnnidesndsaasn’ mneda Aefismeinsdedonannmnaeayns oen
310318 MiUSuauden visevesradluraandonanad n1siadieuladinliiieanedsdanalv
nstenueendnuludedelidisme sumensdinalnnisuudaliisasmnnduresiladfuiu
melady Jaaneeentos uazUaedouarewinu mndenluidssaussanassivinlissduay
Yandanas Wesonfiuliifismedonsaiiamdsny nnedsunmeasuiuramslasaiimdsy
wuulalldeendiau yilrsuneiinngdunsauanin linnsdniaumianie
2IN1THATDINTTUEAIVBINTIZYON

pnsuansiivsuanindamedonintuazasianui Sasniaduvesialafuiu denudy
Tafindn melady daanzeeniios uazaneilovanewindu nszdunszas Tu vunad msvhanuves
auedduey Wwadauasnny wunu 4 szee’

1. syezisudu liflensiasuutasnn

2. sppzaaie Snzdeniinuuurseluresly aaenvzdaidndqn dornsnsedunsedne
winviiauazngAnssuiUasundas Miladusy Fnasuns

3. szpginavivesnnieden asdienmsfiimiudutu 30 (esniFenundesiantianas
goumds duld 011dsu Uinrtesesnasuuss viesda uazddldnadenuidsadunaiuenaiin
bowel necrosis gamgiistsnes melaiss amnuduladindiininund Wudu

4. szpraavineviosreriliannsonduiiuld azfornisumiessnuin (diaphoresis) 81113
Fenndn(cyanosis) uanantiuardinniglanie Jaanzesndesnii 20 faddns/Aalus deaidonniu
Antls finzidensendie du wilawuRauniviseneniu Tnuasvunad Wusu
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FFAUAIUTULTIVBINTI2TaN
szauf 1 dnsagydadenunniisiesay 15 vealSunauionlvaisuianun vise 750 Tadans

o IS

nMsgeydedentusziul fraendzlidnsnisduvesiilafintuaniiey

sauit 2 fmsaydeidentesas 15 - 30 vesSinaudenlvalisuvisnun w3 750 - 1,500
fi0dans fraenaziidnaninduvesidla 100 - 120 afyundl Snsanismela 20 - 24 ads/unit uas
AALTNasELLATas

seAufl 3 Insaydadentonas 30 - 40 vesSinaudenluaiiouimun v3e 1,500 - 2,000

laddns fanenlznsedunsydry duau anudulafinanasegiunn snsnsauvesilaginnil 120

De

(% '

afynit Samnsmeladiinduegreditodfy

sedvdl 4 fnsgndedenunnninfesas 40 vesuSunandenlunaiouianun fanonasd
aufudend Armnuduladauautiesnit 25 fadunsusen sasnaduresidlaninnit 120
Syl AAaEAdzNTEAUNTEANY Fuananniu Jaamzesntosniedaanylieenas
nMsweuagaaeaiiinizanidenluszesvdseasnsauiuadzden’

1. Meuknnduazauinlunistiemae

2. Uspifiudnyaadwgn 5 unit Wunan 30 Wi 15 e 1 4l wagyn 30 Wi
unan 2 43lu9 auninaeasd Uszifiun1snasniavesungn warlssdueinisuantvesn1izden
THun Inesudy anuiuladinanas wileeen faufu wihie Tedu 3n nszdunszde fdensen v
F89AREAUSIIALNN AITTIBUWNNG NEaueTiunInenunaTIewEe L Tnesy

3. Ussifiusdumnuddnda WiseTann 1 - 2 2l Erddonluidesanestiosas frasnasil
91N19NTTAUNTEAY dUaU LazUUAER

4. aualyt Oxygen mask with bag 10 fnssiaudl Wetlasfunisvineandiay

5. qualvansindenuardiuUsznovreadondaeiduvunalug egraos 2 &y ldud Wn
Ringer lactate solution 1,000 ml. Intravenous loading, Oxytocin 40 unit Tuaﬁﬁnﬁuﬁﬁﬂaﬂﬁé’u
warli Methylergometrine 0.2 mg Intravenous push, Carbetocin (100 lulasnsu) 1 Vial 2aLd0
Intravenous, WAty Misoprostol 4 tabs PNNITRUA

6. ldansaudaanzislifiolinssmnedaansiuasusafiudnadlaansfieen

7. QUAdIn U UNNYIIY ielidenaindiusieg Gumi'wmalmﬂé’uajﬁﬂalﬁmﬂsﬁulﬁamz
TUiAevanesuazotonzdiuseg e

8. thilidenoon Liesaniimwsndseglulnssungn mssenuunmdiniougunsallunisym
ungnlilvinon warguanIN15eglNATA YULUNNGIINTYANAGN UATNENRIYALAGNWTY bazand]
\Fonsenmstenaon niinsinunvestesnisnaeniiudiie msiuunafinuiaiielidonven
waztihsgTanngden

9. wisugUnsallinfeudmiunisveniionne condom balloon tamponed

10. Usgiliunam1 Hematocrit muwiun1ssne wasfnnunan1snsianaieaujianis tuse
Alysudonntodnuszneuvonden dunnnnzunsndeuiionsaziistuanmslasuden Wy 01ms
wil vudy Wievzldlvinnstewmdeldessiurie
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11, TufinUsinanihduareanainsiamenasn 24 $21ua Tag Retained foley's catheter uag
fuiinUmadaanis vn 1 9alus aaununs$nw egnisvihanuvedls daayiieendesnnnii
30 fladans/Palus

12, sthuazanamsn wdsuanamennsdsidudeddsunmmunaauiionsindaungn

13. gualiilasugionniod uUTenauratdann LN UN1TSNYIveIwNNd ka5 1013
PaLAes Tndygradnudilinden 15 il dunaanudaundainnishiidensdlnada wu lwun
u'lo wilesvieu eduldeniou mnuidn duau Audu dygradniaund mnuduladinias vinwy
ANUERUNAEALIERATUN SUTBULNELAE USeausuInIsiden

14. w3guaUnIallTn N1stiewmieandu

15. Wanueugusimenardesiumsagyideninuiouressnnie @JLLammqﬂJﬁ”miﬂ

16. quavnadudnala Taegifuilouliidsle afuamusiilalunmsguatiomde udsaaon
wazAlidTlamnnsaiifndu sefunuguLs LAz INY)

17. 85UNHARDALALEIATUNTIUTNNIEANLE AN IARDALAZUHUNITINW

agunsaifin

wilelneee 38 U G3P2-0-0-2 Last 8 U 018As354 41+2 dUasi mMnuniumaen 11 dmiay
2566 wE admit woulsmETUA LS sraenmNASIALA MR InsAmimTn 78 Kes duge 155 cm 3
UsyiRehnassAflssmeunayuyu 4 it HaR3IaVNiaaUf] %N Venreal Disease Research Laboratory
(VDRL) Han15m57a Non Reactive n539l nunisiaui ewele? wazlhfasusniaud Blood group B Rh
positive Het. 33.3% 71 LR Het 31 % Ufiastsauszand wagmanida e suiatuuamesn 2 Hu usndud
#asaaen A519M1ei v aansnvi1 LOA Fetal Heart Sound 140 ASe/unit asaanielu Cenvix No dilate
duaauing vl 36.8 asrwaled TN 98 Ayt mela 20 ade/undl arusulain 132/88
HadunsUTan19921 d99599 Complete Blood Count Het 31 % WBC 9900 /uL platelet 310,000 /ul
FIBMUNNE 152948 8181159 Transabdominal Ultrasonography Wan$33un@ wag On Electronic
Fetal Monitoring ia Reactive No Uterine contraction 3siiansaniieissnasnsie Misoprostol 1 tab (200
lailasn3u) wewnit 200 ml wssuussmuadsay 25 miyn 2 92l

20 AN 2566 13USUUTEVINLEN Misoprostol 25 ml 3@ 10.00 1. §aaa1 16.00 u. Sulsenu
e 4 Dose Famgalioluia 1600 u. insaliiduasss Uinuagndlsilia On Electronic Fetal
Monitoring N& reactive # No Uterine Contraction Fetal Heart Sound
134 - 156 A5yl

21 Awnem 2566 13ailen Misoprostol 25 ml 0 2 $2lasie TaeiFuean 09.00 u. §3 17.00 .
1159145 uflvieaud sl aiiane pain score 1 - 2 AzUuY Uterine Contraction 10 - 15 w1t 13a1 17.30 w.
Ussdiuhnuegndalidn Jmgelvieisenaen

22 @nAu 2566 a0 08.45 u. LwaéﬂszLﬁummwﬁﬂmgﬂ Cervix dilate 2 cm Eff 50% station-1
MI WWE FINNTEUNTIAABAAE 5%D/N/2 1,000mL. + Oxytocin 10 unit IV drip 30 ml/hr. titrate keep
e00d contraction at 09.00 w. § AL wazeWNsTNIN Todeyayaudnyn 4 431313 continue Electronic
Fetal Monitoring Fetal Heart Sound 130 - 150 ﬂ%gﬂ/mﬁ wazUseiiiu Contraction 7N 1 g
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a0 12.30 U, Usslluaumavtnvesnsraen as3auinungn Cervix dilate dilate 3 cm Eff 70
station-1 Membrane Intact Interval 2-3 w191 duration 40 - 45 3un7l @3 1La@ue Pain score 5 AZWUL
Fetal Heart Sound 134 - 158 aSy/unft Aanwaufnutiwesmseaon quanssnstaansliing
vinupuliusAnguaue

981 14.00 1. sty UsziluUnumgn Cervix dilate dilate 4 cm Eff 80 % station-0-Mem
brane Rupture Amniotic Fluid Thin meconium Interval 2 1417 45 311% duration 45 3u1i Fetal Heart
Sound 132 - 154 AS9/17l On Electronic Fetal Monitoring laiflamsRinunanniuaadnmivesnis
ARBARD 1181 15.30 W. 113AdeINsUINUY aTIngluny Unuagnile 10 cm. Effacement 100%
stat- ion-0- Membrane Rupture 33381Aa00 msml,mﬂaaﬂmu 1 m‘imlmaam i’lEN’lULLW‘VIEJm’Jf\]LEJEJEJ
mmuﬂlwmm’nmm 1sAAaEAUNR e 16.42 u. Sufl 22 Aamen 2566 MInwANE R Ui
3,780 N3u Apgar score 9, 10, 10 938nzATUUNG SpO2 97 - 100 % AsHENIINI caput succedaneum
ax5 cm nuswngiansanlvnisnagiuinsanle vidslvantmsnaaenia Oxytocin 10 unit Vein uag
add Oxytocin 10 unitlu 5%D/N2 1000 ml vein Laydn Methylergometrine lamp Vein Iﬁqﬁiamﬁa@
a1 16.46 wunizAaaAsnil Active bleed #an 450 ml deysiadinvidenaen aaumngil 36.6 C Inas 100
ad/nil BP 102/64 fadwmsusen Tuszegvasnnonindayandinmn 15 uil 4 A%a uay 30 wiit 2 Ads
wdsnaen 1 41lue nunsfidenseninniaund asanieluny blood clot eonifiy HuEULKaTIX
950 ml singnunsadlaifiedsungnlsiudanoy guanssmnedaameliing Yadynnadn Fws 122 advand
AMuUAUlain 88/52 - 96/58 fiadtunsuson 1719121 02 sat 96 - 97% on 02 mask with bag 10 &a5/u
s1991uunng 197 Ringer lactate solution 1,000 ml. Intravenous load 500 ml in 15 min Add Oxytocin
20 unit Tu 5%D/N/2 1,000 ml+ Oxytocin 20 unit 1As 2a Methyl- ergometrine 1 amp push Vein 191z
Hct stat 1o 28% 1a1zidendsns23 Complete Blood Count, Coagulogram, 28%87U Usgnauvedan
1gun Pack red cell 4 Units wa Fresh Frozen Plasma 4 Units finanuetnsiU@suudas agndlnd@n wu
ungnuadaalaid Ssdideneonlivyn dyanadn Swasegsewine 110 - 124 asyunit mela 20 - 22
afe/undl anumiladin 84/52-92/58 fadumsusen wnndlen Carbetocin (100 Talasnda) 1 Vial
push vein Wiiugn Misoprostol(200 lalasn3i) 4 tabs mansuiin sideidenannnisaaea 1,300 ml
197 Pack red cell 1 unit Vein, retained foley’s catheter {f Aa@A3 dNA 3 mmaufﬁlawé’ﬂﬁtﬁaﬂ
deyey10uTn Inesegsening 110 - 118 aseanit mela 20 - 22 ade/anit eusilaiin 90/59 - 100/62
JeanTUTaNT 19102 sat 100% mqnm%@ﬁaﬁ%ﬂajﬁ Active bleeding
d3U52821981N13AA00

syedl 1 109N15Aa8R 6 T2Lue 45 undl

szdl 2 v0ensAaen 1 93lus 12 undl

sverdl 3 vaanisnaen 4 Wil

FINTTILIANVOINTARDA 8 Talua 1 wndi
n1591aa8lsA: Normal ¢ Episiotomy ¢ Postpartum Hemorrhage ¢ Shock

1381 19.00 w. I minegnenasnaenll Ward giinssy dadedoyaunsnwaznisniiseianiie
Shock MNANFEAEIAARANARNTATARILIA wagnIsnAREAiUMTLA N15IMNENNSANALTATIY
ssozneglulsmetuiaaun 5 Yu Swiendeuyns lE¥uetisaden uastnnmandsraon 6 dUam
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agudymimamswenunalusseznounaaniudananasn
faitiadenmswerunail 1 drasauazmsniilenaiianiizunsndauainansldfuenszduungn
UszAA

1. fanonliinnmeunsngeauy tetanic contraction, Uterine rupture 31nN1slAsuensesu
NsuASARIYaLLAgN

2. msntuassnkliinne Fetal distress
NANTTUNTHEIUIA

1. wisueligniesnuukunisinu Tae Misoprostol (200llasniu) 1 tab wewti1 200 ml
wissuuszmuniay 25 miyne 2 dalu

2. Usziflumsvndamiveaungnyn 30 wid A 1 $alus Aewleuaymddlyien

3. On 5%D/N/2 1000 ml + Oxytocin 10 unit vein rate 30 cc/hr Tngldnuies sausunen
hinde way efuietagUszasdasnslislifanondila uusiifraenliliusuiundeies

4. Wewngraonnmuuaun1ssng lnginnsanannmsmasadivesungn lussey 15 wifiusn
yosmslien deaihgmsnniafivesungn Wevsuifiumnuhvesngniesn Usuduiumenvesen
NTEIIUAGANA 3AFARD 40-60 Fundt srozsing 2-3 unfiuasiauussseay 3+

5. fladsaialanisnluassdlag Continue Electric Fetal Monitor (EFM) ins1giagnuasnsa
459 uazditu deniilusssnonvantiasasin

6. frnuAsiinUnA WU ungnuAsasivinstionndn 2 undl nasamunuAy 60 3wt desile
msniaun@liveae1viui ueunzuasdng eendiau fadssilansnluassiuazyszidunisvain
FIUBINAGN VN 5 W UALTIHUUNNEUT
Useifiuna

1. fraoalasueInseaun1sasafivengn gnAemINlNUNsinwIvawnmg L
Amzwnsndaulusenintamsine msnluassiliiinnyvinesndiau

2. upgnvinindasiuaue Interval 2 - 3 mins. Duration 40 - 45 3117 FHS 134 - 158 awlaunil
Heitadunmswerunadl 2 faasaliguauieidesaniiuasiinasn
UszaA

dieliigraenldsunuauauie ansamdyanuiduiinldogavanzas
faNTsUNIUIA

1. Uszifiumnuduinvesipaen dnuaizamsuussesmaiviiaiielinistiomaols
9 9QNABY

2. shunelifanondlafeafunszuiuniseaeariufiaunumsing uazniswenutaiioly
Anmsiuingndafnmusivlauaziinanaasnsislunisnaon

3. Savihusuiipaeslegluinsuasineiiielidonlnaiiouluifswngnlda

4. wuzhnsane S utelaemsiuueaR (Vindfulness) Inglimeladuazeendng 3 - 5 ase
udmelasiaidlesheammelaund

5. nszduilviilngnisuan M3gu Msadau1e vinadinsdulin lduiuinu nszgniy

AU 189 LASULND
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6. UseAvUszrasruinlalageglnddn waglimaslaundraenrienisyalasulouwans
anudidlaluanuduuiniindeor

7. Wdeyamnuivihuesnmsnaenvesrasnuazainsruiuszeiiieanmiuinnina

8. guannuguauieialy Tnemsquarnuazennstanme msdadannden Wenmgiinewsng
wagsinsanemennadia
n1sUsidiuna

AraanaunsaufiRmldegnsgnsies anunsareunaeauiiulInlamenues waraunsn
wlgyfumsiSuasssmaenldogramnzanlidomariulian
foAtiaduniswenunail 3 fllemaiastesiiaesvasnisaasne1iuy eswndaasnniswaonlignds
IQUIZAIANITNEIUIE

Hraonliiinnmzmsraenlusyesiiaessniun uazlifinnzunindeuinnisnaen
NANTTUNITNEIUIA

1. aedstusnmdielhAnanalindauasldmnusiuiielunisguainm

2. Wdeyaiferfumnufmihvesnisaaen uumssidaignisuaziuimanishiemae
vosunmd ieliraandlalirusiuiielunislinistiomids wasiinanusila 15ndla

3. daasulvigrasnisnaenatnsgnisuariiuseansam Drelidruiuadous fimsiuuay
wyungludulymuund wasUsedunsneindmvesungnidussesy

4. quannuganIeuifanen faaoniinddnfeusazioosninn iengaudildtnguiinibu
Famalumi aeuazuwy Freuauinaduriiiieteiuensngady wazen1stineie

5. Usellumsiiaesdraanitgnaesviselil nsaliaaenslignid resuielvitaasansiu
wiouvtaeuiBufoRTignaedy aunsesanansavinldgndes luvnzasulilifenvimis wasdyad
wansIndunsdmilipaen

6. Usziiun1suasasvesungn vn 15 uiit gualiungniinsvesasiduluamuun@ingizdn
upgnvnsaalifnvevinliusuusiiosse

7. Yssdlupnuinaviivesnseaen wazanmwsntuassiidusses dianeaunusiise s
Wunammuuds winseasalifitmi Aswdlduiu 60 widl luassdusn waz 30 wilupssa nd ey
wminFesiuRenreniiierionaeniegimansinams Ssoraidiudy vie iiewgaaaanme
N15USEEAIUKANITNEIUTA

{raonausanaenvntesraenliddldsreznanlunisiisrasau 1 ¥alu 12 Wit iflesann
U13A180UAT wardauNdENINAIlNNsUIAaenldlIaIwIN INsAvAIRRenilideiden YarAaensn
wanfuunaiidonsansin 950 mL uadn 1 Mluwdsesendsilidonsenifiudnsiusiadu 1300 c ¥
Fyanaidn Inas 122 afvanit wele 22 afvunit uazausuladin 88/52 - 96/58fiadlnsUson

v

Ja3nIRYNISNYIU1aN 4 ﬁm’sz%ana'mn'ﬁmmﬁawé'maaﬂLﬁaamnmgﬂm%'mﬁ'fa‘lajﬁ

[

WQUszaeA
1151UaAdEaINAMEANIEaALA TN
WNAUINISUSLLIUNE

1. luiflornsuansvasnnieden wu Tadu fdu widessnuin waziivitinile
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2. Fyaasdinuni nas 60 - 90 adwiowit nmsmela 18 - 20 adsewnit enudulaiin 90/60 -
130/90 mmHg

3. Usanaudeniisenadeseasnlaliiu 50 Jaddns/4alus viequsousy 1 fu

4. inseliidegninungn uazliidedin
AANTIUNITNEIUIA

1. Uszililumsvnindnvesungn uazidondieenynadesaasnnn 15 Uil

2. ARULAANSAMINNTAIARIUAGNAIEABDIYN 5 WIT

3. avindayanadnyn 15 wiidudou 4 ada uarin Feyeyrasinmn 30 wiiiluduau 2 n¥q
WeUszfiunmedonannmadeiden

4. Uspiluseduanuidnd waziihseTmn 1 - 2 alug msenasiiennisnsedunseane duau
wazunan ffidenluidssanostiosas Savinliranuausiu lduyunuouiielidenlnaiioundy
wilalagzan

5. On oxygen mask with bag 10 ans/wnit wielfidodosnanelésu oxyeen sgrafisane
Wiatlaatiun1sun oxysen

6. On Ringer lactate solution 1000 ml Vein load 500 mL in 15 mins k&g uwalit Methylergometrine
0.2 mg push vein wag add Oxytocin 40 Units in 5% D/N/2 1,000 mL Vein drip 100 cc/hr 2a Carbetocin
(100lulAsn3a) 1 vial push vein

7. qualiilasuen Misoprosto (200 lulasnia) 4 tabs wlumamsvineuuNLNs S Ny Iwaunme

8. 197% Hct stat, 1971z180n&97599 Complete Blood Count, Coagulogram, 984@uusznau
Yasaenlawn Pack red cell 4 Units wagFresh Frozen Plasma 4 Units, l3g3AMUNSDUVRITN LAY
gunsallunstiewie laun Postpartum Hemorrhage box wagsn Emergency

9. gualsk Pack red cell 2 Unit vein drip el 3 41lus wagdaunmeinisinuniluvasls
1§9R LaTANMILANANUITNTUTD IR DANS AT OANLA

10. A5IvdeULNARLEU Wemnisinunreemanaen uaginiinsdnualmdudouuay
unalviSeusos

11. Retained foley’s catheter \ilaguansyimzdaanyliing

12. TﬁsﬁagalﬁmﬁummimLﬁawé’maamwé’amﬁgﬂLLmumi%’ﬂwwmLLWWJ‘LLﬁmsmLLaza’]ﬁ
Juszeziteliransnnuing uwaslostunisiledosfionsssintule
msUszlunNg

draonidnd aruneuios vdsliiden dynrndn Swasegsewing 110 - 118 afa/unil
mela 20 - 22 adyanit pwsiuladin 90/59 -100/62 fadwnsUsen $19121 02 sat 100% UAGNYA
Sashanulaisl Active bleeding suidonstavum Pack red cell 2 Unis A HCT 28%

Y aa

F2UARINITNEIVIAT 5 U1TAAZYIRTAIUIANNIBNYINUDINITANLHDANRAIAADA

o/

WUsZAIA

Wieliunsauasfnanennuinalazaundrenneanidendinaenuaraizdonuayil
anudulalunsshemeua



-

24000 ok Ui 3 aduil 2 nsngnau - SunA 2567 | Vol.3 No.2 July - December 2024

NANTIUNITNEIUIA

1. a$eduiusnm yanazdnaimuinsn sonsuansanadudnsiielalonaluisals
wansmusdnuazainnina waslinismeruiadmeanudulageulay

2. eFewang deldimaneiua warlideyaudinsmuargifisonisiasunlamnnds
Wieliraneanaianiaaa

3. giunelifunsmuasgfdlafentuannyvesmsanidesvidraen waznngdendioliidls
Tuwumsdnemetuna nieunalalemalidnonuilam deadose sumdniddeuasausiulaly
MISNINYIUA

4. nszdulviinsanldszuiedam uazmnsinnianailonsiuanudesnts waglinismeuia
senuyEaduiues

5. dndandeslasuiielfunsmldunsindenesafiuiiuassiounans

6. Welemalvigldidniiunumilunmsguasnsmaniienvidsnaen dislraneruinntnaas
Usziliunan1swenua

1. W uazaAiavitiounats Anuinndaaanas uazsilandensunisinvine g

2. wsadilasazanunsawdeiulymiiatuls warliaususielunmssnwmenuna
Ho3faden1swerunail 6 seumdsilesanmaduideavdnaanuunamin
Faguseaed: ilelvionssoumdsanauariaaiusunsendannvnduaineinisseuinds
AANIIUNITWEIUIA

1. efunwanimmm s isufsuruaziuziunmatestugtimg wu msgniddsurinilsdig
2. Usmifluomsseumnds Goufswy wihile ladu wushlnsamesnsamdnaondiegiih

Y85838n 5L TI0INTHAUNA

3. Ussiiuauanasalunisvinfanssuvesnsamdseaen wu msliuuyms dud o
wagasasulig Alidutiimdonanssy

4. afuayuliizuuszmuemsfiiilsslevmitediudindoauns wu liuas fu uu feneg

5. atfuayulifuthegnstion Tuae 8 - 10 ufh Wleteifiunsivaisuresszuuiden

6. qualsisuuseyu Triferdine 1 iiavdtovnsmuunumsinuuiietemusindonuns

7. InuazUseliudyidingn 4 Hluafiousufiuernisesnasaiies

8. Snawandouluiosinunsnvdsnaselivasads Wy snsniufiostu Saldfideiaans
soulfis uafnathoudssy TgtRmguinaiies tedesiumaiagifiue
n1sUsTUNG

1 snaenantiantuiy ldidoudsvs wiilavioledu wasa i awnsadannoinis
Raunfuesmgandsrasnls wazlidiulunisiisimdenanssunieg 1a

VRIGIRIIE
1.3AWENTE0U NUNIU kaERAILIANIVIYAAINTBEWELD [ ldANIANENNTa Y

n"3UseLdil Early waming sign PPH uazn1sseaunnmglagly SBAR Wulszdmnny
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2. msweuledlsmeutagurulueietis TusesweansiinAssiaunMLazAUMINGUEES

A 1 v I3 PN i1
LW@ﬁQW@I‘V‘NWNWﬂﬂ??ﬂ LLagﬂaaﬂﬂiiﬂv\lﬂqU'}aﬂuﬁ

unseRuuaiuayw/HaUsElevdiivdou
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