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Factors associated with ruptured appendicitis in patients at Thungsong Hospital,
Nakhon Si Thammarat province

Chomduan Watcharamon, MD

Abstract

Background: Appendicitis is a common cause of acute abdominal pain that leads
patients to the emergency room. When complicated by perforated appendicitis, gangrenous
appendicitis, or periappendiceal abscess, it poses greater risks, increases hospital stay, and
raises treatment costs.

Objective: To identify factors associated with complicated appendicitis in patients at
Thung Song Hospital, Nakhon Si Thammarat.

Methods: This case-control study analyzed medical records of 380 patients diagnosed
with appendicitis and who underwent surgery between January 1, 2021, and December 31,
2023. The study included 190 patients with complicated appendicitis (perforated, gangrenous,
or periappendiceal abscess) as the case group, and 190 with uncomplicated appendicitis
(inflammatory or suppurative) as the control group. The data were analyzed using descriptive
statistics, chi-square test, and multiple logistic regression (p-value < 0.05).

Results: Among the 883 patients studied, 26.05% had ruptured appendicitis. Seven
significant factors associated with complicated appendicitis were as follows: 1) Underlying
diseases (OR = 18.302), 2) Localized guarding (OR = 4.690), 3) Generalized guarding (OR =
35.098), 4) WBC > 15,000/HML (OR = 122.733), 5) Neutrophils > 75% (OR = 3.378, 6) Alvarado
score > 7 (OR = 12.236), and 7) Pre-hospital time > 12 hours (OR = 4.176).

Conclusion: Factors linked to complicated appendicitis include underlying diseases,
localized or generalized guarding, elevated WBC > 15,000/ 1L, Neutrophils > 75%, Alvarado
score > 7, and prolonged pre-hospital time > 12 hours. Improving awareness and access to
timely medical care can reduce the risk of complicated appendicitis.

Keywords: Appendicitis, Associated factors, Ruptured appendicitis, Risk factors
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[ Complicated appendicitis, n = 230 l

mawiae Complicated appendicitis
n =190

o &

AALRDNYNWIR

Complicated appendicitis group

(Case group), n = 190

Inclusion and Exclusion criteria

[ Uncomplicated appendicitis, n = 653 W

Auwan Uncomplicated appendicitis
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FUDE 1Y

Uncomplicated appendicitis group

(Control group), n = 190

| Total population, n = 380
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LANTIUIU 230 AU AT uspEay 26.05
Tngludn.a. 2564 wugUagldfssniaudiuon
307 aw nudn 68 Al uldd s niauunan
AnduSesay 22.15 Tuln.A.2565

wugfheldRasnauduau 329 au lag 92 Au
Julddedniavunn Aadudesay 27.96
wazlul 2566 nugUheldfssniaudiuiu 247
au wudn 70 au L JUldR sniauuan An
WJusovaz 28.34 9ndeyadinanidiedu
wuinguAnisainsAnnngldd s niauuan
(complicated appendicitis) fuulduiiiy
JuynDFamadl 1

M13191 1 gUinsmsiialdfedniauuanuazlidunn ludeldRedniaumdriuuinislulsmenua

Vieas YamdnuaseAIsITUTIY

2565 2566

(Goy 3w Goy  awu (Gey

aL) () av) (Aw) av)

WYTENIN ANTIU 2564
vasldAsdniay  Shwaw Bew  Shwuau
(Aw) az) (Au)
1N 230 (26.05) 68
Talusn 653  (73.95) 239
Taun 883 (1000 307

(22.15) 92 (27.96) 70 (28.34)
(77.85) 237 (72.04) 177 (71.66)
(100) 329 (100) 247 (100)

Toyanalunungudaegedulng
Dumanda¥esas 51.6 engindy 44.38 +
17.56 U uagdulvgiiongegluye 18-59 U
Yovaz 82.3 fUheiieduilinanieiade 23.9 +
4.55 kg/m? lpgdrunindainyiuianig
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(p-value 0.002) Generalized guarding (p-value
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Alvarado score (p-value <0.001) s2ez4Ia1
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M13199 2 uansn1silSeuiiiguteyaniluvesngusiegg

Uade Ehdnunan  ldResnaulduan p-value
(n=190) (n=190)
I (Fowaz) . (Gowa)
LA
Y 100 (26.3) 84 (22.1) 0.101
N9 90 (23.7) 106 (27.9)
21y (V)
18 - 59 148  (389) 165  (43.4) 0.022*
> 60 42 (11.1) 25 (6.6)
Mean = 44.38 , SD = 17.56, Min = 18, Max = 88
futluianie (nn./uns )
FnTNNa (<18.5) 23 6.1) 16 (4.2) 0.143
Unfauaiu (18.5 - 22.9) 60 (15.8) 74 (19.5)
dhuitniiu (23-24.9) 33 (87) 32 (8.4)
PIUTEAU 1 (25-29.9) 49 (12.9) 55 (14.5)
DIUTEAU 2 (>30) 25 (6.6) 13 (3.0)
Mean = 23.9, SD = 4.55, Min = 13.8, Max = 39.1
TsaUszane
laidl 131 (34.5) 172 (45.3) <0.01%
il 59 (15.5) 18 (4.7)
UIAY189LouA UV
Taid] 6 (1.6) 0 (0) 0.015*
il 184  (48.9) 190 (50)
UIAY189618ANLLIAL
Taid] 63 (16.6) 83 (21.8) 0.035*
il 127 (33.4) 107 (28.2)
Lﬁ‘jEJEJ’l‘W]i
Taid] 121 (31.8) 135 (35.5) 0.126
il 69 (18.2) 55 (14.5)
PRI
Taid] 57 (15) 72 (18.9) 0.104
il 133 (35) 118 (31.1)
91L38u
laidl 95 (25) 125  (32.9) 0.002*
il 95 (25) 65 (17.1)

*statistical significant
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M13199 2 uansn1silIeuiiigutoyaniluvesngusiiega (se)

Uade &hedniaunan  ldResnaulduan p-value
(n=190) (n=190)
. (Bewaz) Fwu  (Gowaz)
aELa?
Taigd 148 (389) 157  (41.3) 0.246
i 42 (11.1) 33 (8.7)
gauninY (asraLes)
< 37.8 104 (27.4) 137 (36.1) <0.001*
> 37.8 86 (22.6) 53 (13.9)
nsINTAuTesiala (bpm)
< 100 122 (32.1) 145 (38.2) 0.010*
> 100 68 (17.9) 45 (11.8)
Rigsht lower abdominal tenderness
Taidl 9 (2.8) 3 (0.8) 0.078
i 181 (47.6) 187  (49.2)
Rebound tenderness at RLQ
Taigd 111 (29.2) 107 (282 0.678
i 79 (20.8) 83 (21.8)
Localized suarding fiv3asiosinueanans
Taigd 123 (324) 150  (39.5) 0.002*
i 67 (17.6) 40 (10.5)
Generalized guarding
Taigd 171 (45) 189 (49.7) <0.001*
i 19 (5.0) 1 (0.3)
Usinaudindenvnlunszuadon (WBC count; cell/ML)
< 15,000 70 (18.4) 182 (47.9) <0.001*
>15,000 120 (31.6) 8 (2.1)
Neutrophils
< 75% 17 (4.5) 63 (16.6) <0.001*
> 75% 173 (45.5) 127 (33.4)
Alvarado score (points)
1-4 3 (0.8) 28 (7.4) <0.001*
5-6 38 (10) 82 (21.6)
7-8 104 (27.4) 67 (17.6)
9-10 45 (11.8) 13 (3.4)

*statistical significant

|g

www.tci-thaijo.org/index.php/Reg11Med)



NIANTIPINITUINERA 11 VN 39 adun 2 nqunay - &anau 2568

M13199 2 uansn1siIeuiiigutayaniluvesngusiiega (se)

Uade Ehdnunan  ldaesnaulduan pvalue
(n=190) (n=190)
. (Bevay) i (Sowaz)

sz83nmﬁlfémﬁmﬂWiﬂ’mﬁmﬁqﬁamﬂLﬁu (§21214) Pre-hospital time; PT

<12 39 (10.3) 99 (26.1) <0.001*

>12 151 (39.7) 91 (23.9)

<24 72 (18.9) 133 (35) <0.001*

>24 118 (31.1) 57 (15)

<36 131 (34.5) 182 (47.9) <0.001*

>36 59 (15.5) 8 (2.1)
szeznafisuionisuinvieadiaaanaga (§lus) Overall time; OT
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Results of health behavioral modification program for the prisoners with hypertension

risk group in Ranong Province Prison
Panida Sattayapisan

Abstract

Background: Hypertension is a condition that does not have any clear warning signs or
symptoms. Therefore, it is often referred to as a “silent killer” because many patients have this
disease without knowing that they have it. If not diagnosed and treated properly, it can lead to
serious complications and be a cause of premature death. However, hypertension can be
prevented by changing health behaviors, such as eating healthy, reducing salt intake, exercising
regularly, controlling weight, getting enough rest, and avoiding stress. When there are continuous
and consistent health promotion practices, it will help reduce blood pressure levels and reduce
the chances of developing hypertension effectively.

Objective: Study Results of health behavioral modification program for prisoners at risk of
hypertension in Ranong Province Prison.

Method: The group of inmates at risk of hypertension in Ranong Provincial Prison, aged 35-
59 years, who were screened as at risk of hypertension, had blood pressure levels >130/80-139/89
mmHg. The sample size was determined using the G*Power program. The total sample size was 60
people, divided into 2 groups: the comparison group received care according to the prison's
standards. The experimental group received a health behavior modification program by applying
the motivation theory for disease prevention along with the theory of self-care for 12 weeks,
consisting of activities to review knowledge, demonstrate and practice self-measuring blood
pressure, group discussion, exchange of opinions, goal setting, and review of obstacles to practice.
Data were collected before and after the experiment using interviews, knowledge tests, and blood
pressure records. Data were analyzed using statistics of numbers, percentages, means, and standard
deviations, Chi-square test, Paired sample t-test, and Independent's t-test.

Results: The experimental group had an average score of knowledge of hypertension,
perception of severity, perception of risk opportunities, perception of effectiveness in the results of
practices and behaviors to prevent hypertension that increased more than before the experiment
and more than the comparison group with statistical significance p<0.05. The experimental group's
blood pressure level was lower than before the experiment and the average blood pressure level
was lower than the comparison group with statistical significance p<0.05.

Conclusion: The health behavior modification program to prevent hypertension in
prisoners at risk of hypertension in Ranong Provincial Prison can reduce blood pressure levels in
the hypertension risk group with statistical significance.

Keywords: Health behavior modification, Hypertension risk group, Prisoners

Registration Nurse, Ranong Hospital. Tel. 089-7266055, E-mail: sattayapisanpanida@gmail.com
Received: March 25, 2025. Revised: June 20, 2025. Accepted: July 18, 2025.
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Accuracy of fetal weight estimation by modified Johnson method compared with
ultrasound at Suratthani Hospital

Ploythong Klaiudom, M.D.

Abstract

Background: There are several methods of estimating fetal weight, such as abdominal
examination by Leopold maneuver, measuring the uterine fundus by a tape, or ultrasound.
Accuracy of fetal weight estimation affects the delivery planning. Measuring the uterine fundus
combined with fetal head level assessment by per vaginal examination (station), and calculating
with modified Johnson’s formula is one method that is simple and has no cost. Therefore, our
team aimed to compare its accuracy with ultrasound examinations by interns at Surat Thani
Hospital.

Objectives: To evaluate the accuracy of fetal weight estimation between uterine fundus
measurement using the modified Johnson method and ultrasound examination by interns in term
pregnant women who delivered at Suratthani Hospital.

Method: A total of 391 singleton pregnant women who delivered between November 1,
2024 and May 31, 2025, were performed fetal weight estimation using the modified Johnson
method and ultrasound examination by interns. An accuracy of the two methods with actual birth
weight were compared.

Results: There was no statistically significant difference between the actual birth weight
and the estimated birth weight using either the Modified Johnson’s formula (P = 0.811) or
ultrasound (P = 0.467). The differences between the actual birth weight and the estimated values
obtained by ultrasound and the Modified Johnson’s formula were 230.2 + 200.4 grams and 281.6 +
227.4 grams, respectively. Ultrasound showed the lowest mean absolute percentage error
compared with the Modified Johnson’s formula. However, when considering accuracy within 10%
of the actual birth weight, the Modified Johnson’s formula demonstrated greater accuracy than
ultrasound (P < 0.001).

Conclusion: Estimated fetal weight using modified Johnson method was more accurate
than ultrasound performed by interns.

Keywords: Accuracy, Fetal weight estimation, Uterine fundus measurement, Ultrasound,
Birth weight

Specialist, Obstetrics and Gynecology Department, Suratthani Hospital Tel: 066-1120629
E-mail: mocca_banana@hotmail.com
Received: February 27, 2025. Revised: June 25, 2025. Accepted: July 18, 2025.
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Table 1. Characteristics of participating pregnant women

Characteristics N=390
Maternal age, years, Mean + SD 288 + 6.7
Maternal age group, n (%)
< 20 years 24.(6.1)
20 - 34 years 272 (69.6)
> 35 years 95 (24.3)
Body weight, keg., Mean + SD 62.5 + 14.8
Height, cm., Mean + SD 158.0 + 6.1
Gestational age at delivery, weeks, Median (IQR) 38.2+ 1.1
Pre-pregnancy BM, ke/m?, Mean + SD 249 + 54
Pre-pregnancy BMI groups, n (%)
< 185 kg/m? 27 (6.9)
18.5 - 22.9 kg/m? 148 (37.9)
23.0 - 24.9 kg/m? 51 (13.0)
25.0 - 29.9 kg/m? 94 (24.0)
> 30.0 kg/m? 71(18.2)
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Table 1. Characteristics of participating pregnant women (sig)

Total weight gain, ke., Mean + SD 11.8 £ 5.6
Mode of delivery, n (%)
NL 119 (30.6)
/s 270 (69.4)
Height of uterus, cm., Mean + SD 31.3 (2.6)
HE: (Head engage), n (%)
Yes 325(83.1)
No 66 (16.9)

Estimated fetal weight by Ultrasound, grams, Mean + SD

3,127.9 £ 425.2

Estimated fetal weight by modified Johnson, grams, Mean + SD

3,119.9 + 403.5

Actual birth weight, grams, Mean + SD

3,114.4 + 472.0

Actual birth weight group, n (%)
< 2,500 grams
2,500 - 3,999 grams
> 4,000 grams

33 (8.5)
282 (72.3)
75(19.2)

SD: Standard deviation, Kg: kilogram, Cm: Centimeter, HE: Head engage,

ke/m: kilogram/meter, BMI: Body Mass Index, C/S: Cesarean Section, NL: Normal Labor
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Table 2. Accuracy of fetal birth weight estimated by ultrasonography and Johnson’s methods, overall and by fetal birth weight category.
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Accuracy of fetal birth weight Ultrasonography Johnson'’s P-value
Overall (N=390) Mean + SD, actual FBW 3,113.4 + 472.0 grams
Estimated FBW, Mean + SD 3,127.9 + 425.2 3,119.9 + 403.5 0.496
Absolute error, Mean + SD 230.2 + 200.4 281.6 + 2274 0.122
Absolute error percentage, Mean + SD 7.5+70 93+83 0.135
Accuracy within 10% of actual birth weight, n (%) 105 (26.9) 147 (37.7) <0.001
< 2,500 grams (n=33): Mean + SD, actual FBW 2,263.8 + 221.2 grams
Estimated FBW, Mean + SD 2,425.7 + 326.7* 2,618.2 + 336.6* <0.001
Absolute error, Mean + SD 2435 + 263.8 381.1 £ 311.3 0.002
Absolute error percentage, Mean + SD 114 + 144 17.6 + 16.1 0.002
Accuracy within 10% of actual birth weight, n (%) 14 (42.4) 19 (57.6) 0.132
2,500 - 3,999 grams (n=282): Mean =+ SD, actual FBW 3,038.7 + 276.3 grams
Estimated FBW, Mean + SD 3,095.8 + 321.3* 3,081.8 + 343.0% 0.496
Absolute error, Mean + SD 208.2 + 157.7 250.8 + 196.0 0.003
Absolute error percentage, Mean + SD 70+54 8.4 +6.7 0.004
Accuracy within 10% of actual birth weight, n (%) 68 (24.1) 94 (33.3) 0.007
> 4,000 grams (n=75): Mean + SD, actual FBW 3,773.3 + 274.9 grams
Estimated FBW, Mean + SD 3,545.8 + 321.7* 3,478.1 + 334.5% 0.071
Absolute error, Mean + SD 307.3 + 280.6 353.7 + 266.1 0.135
Absolute error percentage, Mean + SD 8068 92 +6.6 0.122
Accuracy within 10% of actual birth weight, n (%) 23 (30.7) 34 (45.3) 0.041

FBW: Fetal birth weight; SD: Standard deviation*: Statistically significant
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Table 3. Ability between ultrasonography and Johnson’s fetal birth weight estimation

methods to predict low, normal, and high actual birth weight

Accuracy of fetal birth weight Ultrasonography Johnson’s P-value
Prediction of low birth weight (<
2,500 grams)

Sensitivity 54.5 (36.4, 71.9) 455 (28.1, 63.6)

Specificity 96.4 (93.9, 98.0) 95.5(92.8, 97.4)

PPV 58.1(39.1, 75.5) 48.4 (30.2, 66.9)

NPV 95.8 (93.2, 97.6) 95.0 (92.2, 97.0)

ROC 0.7545 (0.6677, 0.8413)  0.7049 (0.6179, 0.7918) 0.279
Prediction of normal birth weight
(2,500 - 3,999 grams)

Sensitivity 85.5 (80.8, 89.4) 83.7 (78.8, 87.8)

Specificity 53.7 (43.8, 63.3) 46.3 (36.7, 56.2)

PPV 82.8 (78.0, 87.0) 80.3 (75.3, 84.7)

NPV 58.6 (48.2, 68.4) 52.1 (41.6, 62.4)

ROC 0.6958 (0.6443, 0.7474) 0.6499 (0.5980, 0.7019) 0.109
Prediction of macrosomia (> 4,000
grams)

Sensitivity 53.3(41.4, 64.9) 46.7 (35.1, 58.6)

Specificity 91.1 (87.4, 94.0) 90.5 (86.7, 93.5)

PPV 58.8 (46.2, 70.6) 53.8 (41.0, 66.3)

NPV 89.1 (85.2, 92.3) 87.7 (83.6,91.1)

ROC 0.7222 (0.6633, 0.7812)  0.6857 (0.6266, 0.7448) 0.256

NPV: Negative predictive value; PPV: Positive predictive value; ROC: Receiver operating

characteristic
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SHF: Supraoptic height of fundus
HF: Head float

HE: Head engage

BW: body weight

@ www.tci-thaijo.org/index.php/Reg11Med)



Region 11 Medical Journal Vol. 39 No. 2 May - August 2025

LONEIIB9BY

1. Ewington LJ, Hugh O, Butler E, Quenby
S, Gardosi J. Accuracy of antenatal
ultrasound in predicting large-for-
gestational-age babies: population-based
cohort study. Am J Obstet Gynecol
2025;232(2):210.e1-210.e10.

2. Krispin E, Hiersch L, Wilk Goldsher Y,
Wiznitzer A, Yogev Y, Ashwal E. Significant
deviations in sonographic fetal weight
estimation: causes and implications. Arch
Gynecol Obstet 2020;302:1339-44.

3. Anothaisathaporn N. nsAARzITN
M3ntuAssA (Estimate fetal weight)
[Internet]. Chiang Mai: Faculty of Medicine,
Chiang Mai University; 2018 Jan 5 [cited
2024 Oct 9]. Available from:

https://wl.med.cmu.ac.th/obgyn/lecturest

opics/topic-review/5812/

4. Milner J, Arezina J. The accuracy of
ultrasound estimation of fetal weight in
comparison to birth weight: A systematic
review. Ultrasound 2018;26(1):32-41.

5. Castro-Vasquez BA, Taboada C. Accuracy
of estimated fetal weight in third trimester.
Obstet Gynecol 2020;135(Suppl 1):165-
17S.

6. Lanowski JS, Weichert J, Hartge DR,
Schild RL, Kagan KO. Ultrasound versus
clinical examination to estimate fetal
weight at term. Geburtshilfe Frauenheilkd
2017;77(3):276-83.

7. Kaewsiri P, Hemadhulin S, Aunsook P.
Effects of using the 2-in-1 tape measure
innovation for estimating fetal weight at
birth in pregnant women. Nurs Res Inno J
[Internet]. 2021 Aug 29 [cited 2024 Oct
91:27(2):188-201. Available from:

www.tci-thaijo.org/index.php/Reg11Med)

https://he02.tci-
thaijo.org/index.php/RNJ/article/view/2459
88

8. Yiheyis A, Alemseged F, Segni H.

Johnson’s formula for predicting birth

weight in pregnant mothers at Jimma
University Teaching Hospital, South West
Ethiopia. Med J Obstet Gynecol
2016;4(3):1087-93.

9. Pongtipakorn N, Puntachai P, Chamnan
P. Comparative performance of
ultrasonographic fetal biometry and three
clinical equations in the intrapartum
period for estimating fetal weight in Thai
singleton pregnant women giving birth at a
referral tertiary hospital. Thai J Obstet
Gynaecol 2022;30(4):234-43,

10. Davis DD, Roshan A, Varacallo MA.
Shoulder dystocia [Internet]. Treasure
Istand (FL): StatPearls Publishing; 2023 Dec
20 [cited 2024 Oct 9]. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK5
37336/

11. Durgaprasad BK, Sharma S, Indira G,
Bishaik A, Suresh V. Comparative study

between clinical methods and ultrasound
examination in the estimation of fetal
weight. Int J Health Sci Res 2019;9(5):79-
86.

12. Yadav R, Sharma B, Deokota R, Rahman
H. Assessment of clinical methods and
ultrasound in predicting fetal birth weight
in term pregnant women. Int J Reprod
Contracept Obstet Gynecol
2016;5(8):2775-9.

13. Alidoosti F, Valiani M, Pirhadi M.

Investigating the accuracy of Johnson’s

|g
AS


https://w1.med.cmu.ac.th/obgyn/lecturestopics/topic-review/5812/
https://w1.med.cmu.ac.th/obgyn/lecturestopics/topic-review/5812/
https://he02.tci-thaijo.org/index.php/RNJ/article/view/245988
https://he02.tci-thaijo.org/index.php/RNJ/article/view/245988
https://he02.tci-thaijo.org/index.php/RNJ/article/view/245988
https://www.ncbi.nlm.nih.gov/books/NBK537336/
https://www.ncbi.nlm.nih.gov/books/NBK537336/

rule in estimating fetal weight. J Educ
Health Promot 2024;13(1):9.

14. &3ns ﬂ%Iwéq'u, 5703 NaLdow, Sned ¢i3
1AYE. ANUENTUSTENINNsEAUATIEIEEn
mqﬂﬁumsmmsLuﬁflmﬁﬂmsﬂ’luﬂisﬂ“lué
ARDAATURMLA. MIATAUSOUTET O
'J'ﬁa'ﬁeial,a‘%uqﬂumwLLazamﬁa?hLL’mé’au.
2564;15(38):497-507.

@ www.tci-thaijo.org/index.php/Reg11Med)



Region 11 Medical Journal Vol. 39 No. 2 May - August 2025

Antibody Response to Coronavirus Disease 2019 (COVID-19) Vaccination in Pregnant

Women and Transplacental Passage into Cord Blood in Phuket, Thailand
Montree Boonyakitanon® , Ratikorn Saejong?, Sawinee Yeemadreb?

Abstract

Background: Pregnant women are a vulnerable group for Covid-19 infection. The
rates of pregnancy and neonatal adverse outcomes, such as mortality, hospital admission,
intensive unit care admission, intubation, preeclampsia, abortion, low birth weight, preterm
birth, neonatal intensive care unit admission, neonatal sepsis, neonatal death, and vertical
transmission, have increased. Many health organizations encourage vaccination during
pregnancy due to the safety and efficacy of vaccines in pregnant and lactating women. Infant
neonatal immune responses from the mother are important. Many studies have found a
good correlation between maternal serum and cord blood antibody levels. However,
vaccination during pregnancy had very low coverage, especially in 2023, when COVID-19
became an epidemic infection. In Thailand, various types of Covid-19 vaccines were used,
such as Sinovac, AstraZeneca, and mRNA vaccines (Pfizer and Moderna), with some
individuals receiving mixed types.

Objectives: This study was designed to estimate the correlation of antibodies in
pregnant women and cord blood among Thai pregnant women who received at least one
dose of any Covid-19 vaccine both before and during pregnancy.

Methods: Between October 25 and November 9, 2023, the Labor Room of Vachira

Phuket Hospital recruited forty low-risk pregnancies with a history of receiving at least one
Covid-19 vaccine. We collected demographic data, maternal blood, and cord blood. COVID-
19 Spike Protein 1gG Quantitative Antibody (Alinity | SAR-CoV-2 IgG Il Quant) was tested.
Correlations and neonatal outcomes were analyzed.
Results: According to this study, the median of maternal serum SARS-CoV-2 IgG was 2805.00
(535.2, 43212.70) AU/mL, and the median of cord blood SARS-CoV-2 IgG was 4098.00 (479.30,
35085.30) AU/mL. The cord blood and maternal serum SARS-CoV-2 IgG levels at delivery
were strongly positively correlated (R = 0.953, P < 0.0001).

Conclusion: The cord blood and maternal serum SARS-CoV-2 IgG levels at delivery
were strongly positively correlated.

Keywords: SAR-CoV-2 Vaccine, Pregnancy, Cord blood, Correlation

Obstetrician and gynecologist, Vachira Phuket Hospital'?
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Introduction
The Covid-19 pandemic, which began in
2019, has highlighted pregnant women as
a vulnerable group.1,2 Rates of hospital
admission, intensive care unit admission,
intubation, and mortality have increased
compared to non-pregnant individuals.3-7
Adverse pregnancy and neonatal outcomes
such as preeclampsiab, abortion, low birth
weight, premature rupture of membranes,
preterm birth7, neonatal intensive care
unit admission, neonatal sepsis, and
neonatal death were also more prevalent
among Covid-19-infected pregnant women
compared to those who were not infected.
Several studies have reported vertical
transmission and observed a
hyperinflammatory process in placental
and fetal tissues, which could potentially
impact neonatal care in the future.

Vaccination during pregnancy has
been strongly encouraged and
recommended by many health
organizations, including the WHO1, CDC4,
ACOG8 and RTCOGY. Studies have shown
that the safety and efficacy of vaccines in
pregnant and lactating women are
comparable to those in non-pregnant
women, with some studies even reporting
lower rates of fever.10

Innate neonatal immune responses
and transplacental delivery from the
mother are crucial.10 Many studies have
found a strong correlation between
maternal serum antibodies and cord blood
antibody levels.11-13 However, even
during the pandemic, vaccination coverage

during pregnancy has been significantly

www.tci-thaijo.org/index.php/Reg11Med)

lower compared to non-pregnant women;
for instance, in 2021, only 16% of pregnant
women in the USA received vaccinations
during pregnancy.

In 2023, COVID-19 became an
epidemic, and vaccination rates declined,
especially among pregnant women.
However, as of June 16, 2024, there had
been 127,316 new cases reported
worldwide within 28 days, as well as
31,205 new cases reported in Thailand
from January to June 2024.14

In Thailand, various types of Covid-
19 vaccines have been used, including
Sinovac (SV), AstraZeneca (AZ), and mRNA
vaccines (Pfizer and Moderna), with some
individuals receiving mixed types. This
study aims to estimate the correlation of
antibodies in pregnant women and cord
blood among Thai pregnant women who
received at least one dose of any Covid-19
vaccine before or during pregnancy. It also
seeks to determine the timing and type of
vaccination that affect antibody titers and
neonatal outcomes (length of hospital stay

and newborn transfer to pediatric care).

Materials and Methods

The Vachira Phuket Hospital
Research Ethics Committee (reference
number VPE REC 009/2023 since July 21,
2023) approved this single-center study
and conducted it in accordance with the
Declaration of Helsinki and institutional
review board guidelines. We obtained
informed consent from all participants

prior to enrollment. ClinicalTrials.gov
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registered this study under the number
NCT06259656.

Recruitment and inclusion criteria:
From October 25 to November 9, 2023,
the Labor Room at Vachira Phuket Hospital
recruited forty low-risk pregnant women
with a history of receiving at least one
dose of a Covid-19 vaccine. Data collection:
Maternal blood and demographic data
were recorded on case report forms in the
labor room, while cord blood was
collected at delivery. Both samples were
sent to the laboratory for analysis. COVID-
19 Spike Protein 1gG Quantitative Antibody
(Alinity | SAR-CoV-2 IgG Il Quant) levels
were assessed using Chemiluminescent
Microparticle Immunoassay (CMIA). Details
on route of delivery and neonatal
outcomes were manually recorded on
case report forms prior to maternal
discharge. After completion of all forty
cases, data from the case report forms
were transferred to a computer for analysis
by the principal investigator.

Statistical analysis: Statistical
analysis was performed using IBM SPSS
Statistics software version 28 (IBM
Corporation, New York, NY, USA).
Descriptive statistics were used to
characterize the demographic data of the
study population, presented as median
(min, max) and mean (SD). The correlation
between cord blood and maternal serum
SARS-CoV-2 IgG levels was assessed using
Spearman’s rank correlation coefficient.
Associations between variables of interest,

such as the time between vaccination and
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birth, type of vaccination, and neonatal
outcomes (including length of hospital stay
and transfer to the neonatal care
department), were analyzed using simple

and linear regression analysis.

Results

Study population

Table 1 summarizes the demographic data
of forty pregnant and newborn participants.
The median age was 29.63 years (range:
18.58 to 43.16 years), gestational age at
delivery was 39 weeks (range: 37.14 to
41.29 weeks), and the mean body mass
index (BMI) was 23.25 + 4.43 kg/m2. Among
the participants, 52.5% were primigravida,
and 75% underwent cesarean delivery.
Only one participant, at 17 weeks gestation,
received an mRNA vaccine. Furthermore,
77.5% had a history of Covid-19 infection,
with three reporting it during pregnancy.
The duration from vaccination to delivery
ranged from 163 to 892 days, with a
median of 661.3 days.

Primary Outcome

The study discovered that the average
SARS-CoV-2 1gG level in a mother's blood
was 2805.00 AU/mL (range: 535.2 to
43212.70 AU/mL), and the average level in
a baby's cord blood was 4098.00 AU/mL
(range: 479.30 to 35085.30 AU/mL). There
was a strong positive correlation between
cord blood and maternal serum SARS-CoV-
2 1gG levels at delivery (R = 0.953, P <
0.0001), as depicted in Figure 1.
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Table 1: Demographic Data (n=40)
Demographic Data (n=40)

Maternal age (years) 29.63 (18.58,43.16)
Gestational age at birth (weeks) 39.00 (37.14,41.29)
Body mass index (kg/m2) 23.25+/-4.43
Privigravida 21 (52.5%)

Route of delivery, cases (%)

Cesarean section 30 (75%)

Normal labor 8 (20%)

Vacuum extraction 2 (5%)

Vaccination Data

Type of vaccine

Inactivated vaccine* 23 (57.5%)
mMRNA 1(2.5%)
Mixed type 16 (40%)
Number of vaccines 3(1,5)

1 1(2.5%)

2 9 (22.5%)
3 15 (37.5%)
4 14 (35%)

5 1(2.5%)
Duration since last vaccine to delivery (days) 661.5(163,892)
n=40

History of Covid-19 infection 31 (77.5%)
one time 9 (72.5%)
two times 2 (5%)
Duration since last infection to delivery (days) 566 (45,860)
n =31

Duration since last vaccination or infection to delivery (days) 533 (45,796)

Median (min,max), mean + standard deviation
*SinoVac(SV) or AstraZeneca(AZ) Vaccine
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Figure 1: Correlation between maternal serum and cord blood antibodies levels (n=40)
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All pregnant participants had low-risk term
pregnancies. Table 2 summarizes the
neonatal outcomes. The average birth
weight was 3236.00 + 452.50 grams, and
the Apgar score at 1 minute was 9 (range:
8 to 9). However, a high percentage (42.5%)
of neonates required transfer to the

neonatal department, with discharge

www.tci-thaijo.org/index.php/Reg11Med)

diagnoses including early neonatal sepsis
(EONS) (15%), congenital pneumonia
(12.5%), transient tachypnea of the
newborn (TTNB) (12.5%), and shock (2.5%).
All cases of early neonatal sepsis tested
negative on hemoculture. The median
length of neonatal hospital stay was 3

days (range: 3 to 21 days).
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Table 2: Outcome
Outcome (n=40)
Maternal serum SARS-CoV-2 IgG (AU/mL)
Cord blood SARS-CoV-2 IgG (AU/mL)

Neonatal Outcome (n=40)

2805.00 (535.2,43212.70)
4098.00 (479.30,35085.30)

Apgar score at 1 min 9(8,9)
3236.00 +/-452.50

17 (42.5%)

Birth weight (grams)

Newborn transfer, case (%)

TTNB 5(12.5%)
EONS 6 (15%)
Pneumonia 5(12.5%)
Shock 1(2.5%)
Oxygen therapy, case (%) 14 (35%)
Oxygen box 6 (15%)
HHHFNC 6 (15%)
ETT 2 (5%)
Newborn LOS (days) 3(2,21)

Median (min,max), mean = standard deviation

TTNB: Transient tachypnea of the newborn, EONS: Early-onset neonatal sepsis, HHHNFC:
Heated humidified high flow nasal cannula

The maternal antibody titer levels showed antibody levels (p = 0.017 and p = 0.025,

a trend towards an increase with the respectively), as shown in Table 3.

number of vaccinations, but this trend did
not reach statistical significance (p = 0.116).
However, the type of vaccine and the
number of Covid-19 infections were

statistically significantly associated with

www.tci-thaijo.org/index.php/Reg11Med)

Specifically, the mRNA vaccine group and
pregnant individuals with a history of more
infections demonstrated significantly
higher antibody levels compared to other
groups.
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Table 3: Association Between Maternal Antibody Levels and Number of Vaccines, Type of

Vaccine, and Number of Infections

Maternal serum SARS-CoV-2 1eG p-value* p-value**
(AU/mL) (Post Hoc)
Number of vaccines (n=40) p=0.116 -
1
2 1636.5 (1636.5,1636.5)
3 2074.2 (535.2,5719.7)
4 7555.2 (984.2,43212.7)
5 5473.7 (599.6,14246.3)
7898.2 (7898.2,7898.2)
Type of vaccine (n=40) p=0.009 p =0.017
Inactivated vaccine
mMRNA 1797.9 (535.2,9805.5)
Mix type
19302.1 (19302.1,19302.1)
5134.3 (599.6,43212.7)
Number of infections (n=40) p=0.002 p =0.025
0
1 2174 (676,14246.3)
2 3142.2 (535.2,19302.1)

22806.9 (2401,43212.7)

*Kruskal Wallis test (median (min,max))

**Post Hoc Analysis with interval between last vaccination or last infection to deliver

Correlations between maternal antibody
levels and various variables were analyzed,
revealing a correlation coefficient of 0.389
between maternal serum SARS-CoV-2 IgG
and neonatal length of hospital stay,
indicating a weak positive relationship that
is statistically significant (p < 0.05). The
95% confidence interval for this correlation
was 0.013.

This study also identified

correlation coefficients of -0.473 and -

www.tci-thaijo.org/index.php/Reg11Med)

0.512 between maternal serum SARS-CoV-
2 1¢G levels and the interval since the last
vaccine or infection (n=40) and since the
last infection (n=31), respectively,
indicating a moderate negative relationship
with statistical significance (p-values =
0.007 and 0.001, respectively). This
suggests that longer intervals since
vaccination or infection are associated with
lower antibody levels. However, there was

no statistically significant correlation (p =
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0.466) between maternal antibody levels
and the interval since the last vaccination
(r=-0.119).

Even with intervals as long as 892 days

after the last vaccine or 860 days after the

last infection, maternal antibody levels
remained positive at 1636 and 984 AU/mL,

respectively.

Table 4: Association Between Maternal Antibody Levels and Neonatal Outcomes

Newborn transfer to neonatal department care

No Yes p-value
(n=23) (n=17)
Maternal serum SARS-CoV-2 IeG 3996 7425 *p = 0.034
level (AU/mL) (535,19302) (676,43212)
Interval since last infection or 574 515 *p = 0.808
vaccination (Days) (160,785) (45,796)

*Mann-Whitney U test

Due to the high rate of newborn transfer
to the neonatal department, serum
antibody levels were analyzed in this
study. It was found that the maternal
antibody levels in the newborn transfer
group were significantly higher than those

in the non-transfer group (p = 0.034).

Discussion

The cord blood and maternal
serum SARS-CoV-2 IgG levels at delivery
were strongly positively correlated,
indicating passive immunity to newborns.
COVID-19 Spike Protein IgG Quantitative
Antibody (Alinity | SAR-CoV-2 1gG Il Quant)
in this study was tested using
Chemiluminescent Microparticle
Immunoassay (CMIA), which detects
antibodies against the receptor binding
domain (RBD) on the SARS-CoV-2 spike

www.tci-thaijo.org/index.php/Reg11Med)

protein. A positive result suggests recent or
prior SARS-CoV-2 vaccination or infection.
leG presence indicates some level of
immunity to the virus, though the degree
of protection against future COVID-19
illness is uncertain.

Higher maternal antibody levels
appeared to be associated with an
increased risk of newborn transfer to the
neonatal department, but it cannot be
conclusively determined whether the
elevated antibody levels resulted from
vaccination or infection. The median
interval from the last vaccination to
delivery was 661.5 days (range: 163 to 892
days), approximately two years. Due to
concerns about vaccine side effects,
especially among Thai pregnant women,
despite encouragement from many health

organizations for vaccination during



Region 11 Medical Journal Vol. 39 No. 2 May - August 2025

pregnancy, most pregnant women in
Thailand declined vaccination. In this
study, only one participant received the

vaccine during pregnancy, while 31 had a

history of infection. It is possible that the
high antibody levels observed were due to

natural infection.

Table 5: Association Between Neonatal Hospital Length of Stay (LoS) and Maternal Covid-19

Infection During Pregnancy

LoS (days) p-value

Maternal Antibody p-value
Level (AU/mL)

Vaccination during P=0.800
pregnancy

Yes (n=1) 3

No (n=39) 3(2,21)

p=0.950

2401
2955.2(535.5,43212.7)

Infection during p=0.093
pregnancy

Yes (n=3*) 15 (3,21)

No (n=37) 3(2,8)

p=0.144

6897.7(2401,43212.7)
2654.8(535.2,19302.1)

Infection during p=0.003
pregnancy with no

vaccination during

pregnant
Yes (n=2) 18 (15,21)
No (n=38) 3(2,8)

p=0.051

25055.2(6897.7,43212.7)
2527.9(535.2,19302.1)

Mann-Whitney U test
*45,153,160 days before delivery

In this study, a high rate of newborn
transfer to the neonatal department care
and early neonatal sepsis was observed.
One particularly interesting finding, which
may have clinical importance and warrants
further study, is that only one participant
(case no. 8 at 17 weeks gestational age, or
163 days before delivery) received Covid-
19 vaccination during pregnancy.
Additionally, only three participants (case
no. 8, 12, and 15 at gestational ages of 17,

www.tci-thaijo.org/index.php/Reg11Med)

33, and 18 weeks, respectively) had a
history of Covid-19 infection during
pregnancy. Cases no. 12 and 15 were
associated with prolonged neonatal
hospital stays of 15 and 21 days,
respectively. Further analysis was
conducted and is presented in Table 5.
The findings suggest that prolonged
hospital stays of newborns may be
associated with maternal Covid-19

infection during pregnancy, particularly
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among those who did not receive Covid-

19 vaccination.

Conclusion

This study found a strong positive
correlation between cord blood and
maternal serum SARS-CoV-2 IgG levels at
delivery, but it cannot be conclusively
determined whether the elevated antibody
levels resulted from vaccination or

infection.
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Treatment of incomplete root formation mandibular premolar tooth with MTA

apexification: Case report

Benjarat Chanapairin

Abstract

Introduction: When pulp tissue becomes necrotic while root development is
incomplete (immature nonvital tooth), root development ceases, resulting in short roots with
thin root canal walls that are prone to fracture. This presents a challenge in endodontic
treatment. Roots at different developmental stages require different treatment approaches.
This case report presents the treatment and outcomes of a premolar with open apex and
nonvital pulp in a pediatric patient using MTA apexification.

Case Report: A 12-year-old Thai female patient presented with purulent discharge
from the gingiva at tooth #45, caused by fracture of dens evaginatus that penetrated the
pulp chamber. Treatment was performed by rubber dam isolation, access cavity preparation,
root canal irrigation, working length determination, intraradicular medication, and temporary
restoration. Subsequently, an apical barrier was created using MTA, followed by root canal
obturation with gutta-percha and resin composite restoration. Follow-up showed successful
treatment with complete healing of the periapical lesion.

Conclusion: Treatment of nonvital teeth with open apices using MTA apexification
promotes healing of periapical lesions and can prevent the loss of permanent teeth in
children.

Keyword: Apexification, Dens evaginatus, Mineral trioxide aggregate, Open apex

Endodontist Dentistry Surat Thani Hospital Tel.096-126-2390, E-Mail:Benjarat.bc@gmail.com
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