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ABSTRACT

Purpose: We investigated the effect of delayed elevation of thyrotropin (TSH) (deTSH)
on gastrointestinal motility in very low birth weight infants (VLBWI).

Methods: This study retrospectively investigated 228 premature VLBWI aged >4
weeks with normal neonatal TSH screening test results and free serum thyroxine le-
vels. Infants with serum TSH levels ranging from 5 to 10 pIU/mL were categorized as
the deTSH group (n=76), when TSH was measured at 4 (n=53), 8 (n=20), or 12 (n=3)
weeks of age. Serum TSH levels in the control group (n=152) were <5 pIU/mL. Multi-
variate logistic regression analysis was used to determine the risk factors for the de-
velopment of deTSH. Covariance analysis was used to analyze the relationship
between deTSH and gastrointestinal motility.

Results: The mean gestational age and birth weight were 29.11+2.25 weeks and
1,157.4+218.0 g, respectively. Risk factors affecting deTSH were dopamine administra-
tion (odds ratio [OR], 8.71; 95% confidence interval [CI], 1.80 to 42.05; P=0.007) and
operation time (OR, 6.95; 95% CI, 1.43 to 33.75; P=0.016) when the cumulative operat-
ing time was =1 hour. The meanztstandard deviation (SD) duration of a nil per os
(NPO) status was significantly higher in the deTSH (99.57+134.99 hours) than in the
control group (37.25+59.02 hours) (P from analysis of covariance [ANCOVA]=0.001).
The mean+SD duration (33.84+22.34 days) of total parenteral nutrition (TPN) was
considerably longer in the deTSH group than in the control group (27.68+13.08 days)
(Pfrom ANCOVA=0.003).

Conclusion: Clinicians must consider deTSH in VLBWI showing feeding intolerance
with a prolonged NPO and TPN status.

Key Words: Infant, very low birth weight; Thyrotropin; Dopamine; Parenteral nutri-
tion
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Total (n=382)
GA<37 weeks, BW<1,500 g

Excluded (n=154)

Maternal thyroid diseases,

Congenital anomalies,

Death, transfer to another hospital,
Hypothyroxinemia, congenital hypothyroidism

Enrolled (n=228)
Normal primary TSH screening at 7-10 days of life
Normal FT4 at 4 weeks of age and thereafter

|
v

v

Delayed elevation of TSH (n=76)
5<TSH<10 pU/mL

Control (n=152)
TSH<5 puU/mL

| 4 weeks (n=53/76) 69.7% || 8 weeks (n=20/76) 26.3%

| 12 weeks (n=3/76) 3.9%

!

] Follow-up TFT (every 2 weeks) : TSH<5 pU/mL \

y

| 6 weeks (n=48/53) 90.6% || 10 weeks (n=15/20) 75%

| 14 weeks (n=1/3) 33.3%

| 8weeks (n=5/53) 9.4% || 12 weeks (n=4/20) 20% || 16 weeks (n=1/3) 33.3%

| 14 weeks (n=1/20) 5% || 18 weeks (n=1/3) 33.3%

Figure 1. Flowchart showing the study population. This study enrolled 382
premature infants. We excluded 154 infants with history of maternal thyroid
disease and/or congenital anomalies, those with hypothyroxinemia, those with
congenital hypothyroidism, and those who died. The infants were categorized
into two groups on the basis of their serum thyrotropin levels. GA, gestational
age; BW, birth weight; TSH, thyroid stimulating hormone; FT4, free thyroxine 4;

TFT, thyroid function test.
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Table 1. Baseline Characteristics and Univariate Analysis of Risk Factors for Delayed Elevation of Thyrotropin in Very Low Birth

Weight Infants
Group Unifactor analysis
Variable Overall (n=228)
deTSH (n=76) Control (n=152) P-value OR (95% CI) P-value
Male sex 103 (45.2) 38(50.0) 65 (42.8) 0.301* 1.34(0.77-2.33) 0.301
GA (wk) 29.11+2.25 28.99+2.39 29.17+2.19 0.562" 1.04 (0.92-1.17) 0.560
(/wk lower)
BW (g) 1,157.4+218.0 1,133.9+217.1 1,169.1+218.2 0.251" 1.08 (0.95-1.22) 0.251
(/100 g reduction)
SGA 24(10.5) 8(10.5) 16 (10.5) 1.000* 1.00 (0.41-2.45) 1.000
C-section 179 (78.5) 59 (77.6) 120 (78.9) 0.820* 0.93 (0.48-1.80) 0.820
Multiple birth 54(23.7) 22(28.9) 32(21.1) 0.186 1.53(0.81-2.87) 0.188
Maternal history 20 (8.8) 8(10.5) 12(7.9) 0.508* 1.37(0.54-3.51) 0.509
1 min Apgar score 5.23+1.81 5.16+1.70 5.26+1.87 0.446" 1.03 (0.89-1.20) 0.678
(/each point lower)
5 min Apgar score 7.71+0.98 7.68+1.01 7.72+0.96 0.831° 1.04(0.79-1.38) 0.773
(/each point lower)
Meconium passage (hr) 41.75+66.46 37.18+64.43 44.03+67.54 0.978" 1.00 (0.99-1.00) 0.465
RDS 101 (44.3) 33 (43.4) 68 (44.7) 0.850* 0.95 (0.54-1.65) 0.850
PDA 101 (44.3) 33 (43.4) 68 (44.7) 0.850* 0.95 (0.54-1.65) 0.850
BPD 70 (30.7) 23 (30.3) 47 (30.9) 0.919* 0.97 (0.53-1.76) 0.919
IVH grade (>3) 16(7.0) 7(9.2) 9(5.9) 0.359* 1.61(0.58-4.51) 0.363
NEC 2(0.9) 1(1.3) 1(0.7) 1.000° 2.01(0.12-32.64) 0.622

Values are expressed as number (%) or meantstandard deviation. Shapiro-Wilk’s test was employed for test of normality assumption. A P<0.05

represents statistically significant.

*P-values were derived from chi-square test; "P-values were derived from independent t-test; "P-values were derived from Mann-Whitney’s U-test;

Sp-values were derived from Fisher’s exact test.

Abbreviations : deTSH, delayed elevation of thyrotropin (TSH); OR, odds ratio; CI, confidence interval; GA, gestational age; BW, birth weight; SGA,
small for gestational age; C-section, Cesarean section; RDS, respiratory distress syndrome; PDA, patent ductus arteriosus; BPD, bronchopulmonary

dysplasia; IVH, intraventricular hemorrhage; NEC, necrotizing enterocolitis.
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neonatal
medicine

Neonatal Med 2019 May;26(2):102-110

https://doi.org/10.5385/nm.2019.26.2.102 197

Table 2. Characteristics of Treatment and Univariate Analysis of Risk Factors for Delayed Elevation of Thyrotropin in Very Low Birth

Weight Infants
Group Unifactor analysis
Variable Overall (n=228)
deTSH (n=76) Control (n=152) P-value OR (95% CI) P-value

Prenatal steroid 173 (75.9) 56 (73.7) 117 (77.0) 0.584* 0.84(0.44-1.58) (time)  0.584

No. of prenatal steroid (time) 1.60+1.38 1.55+1.37 1.62+1.40 0.655" 0.97(0.79-1.18) 0.735
Caffeine 182 (79.8) 61 (80.3) 121 (79.6) 0.907* 1.04(0.52-2.08) 0.907
Furosemide 140 (61.4) 56 (73.7) 84 (55.3) 0.007* 227 (1.24-4.14) 0.008
Tbuprofen 107 (46.9) 33 (43.4) 74 (48.7) 0.453* 0.81 (0.46-1.41) 0.453
Dopamine 55 (24.1) 35 (46.1) 20(13.2) 0.000* 5.63(2.94-10.81) 0.000

Duration of infusion (hr) 65.13+197.12 144.46+299.88 25.46+94.83 0.000" 1.00 (1.00-1.01) 0.001

Cumulative dose of infusion (pg/kg) 30,620£102,590 69,268+159,693 11,295+45,032 0.000" 1.00 (1.00-1.00) 0.002
Dexamethasone 36 (15.8) 14 (18.4) 22 (14.5) 0.441* 1.33(0.64-2.78) 0.442
Dobutamine 9(3.9) 7(9.2) 2(1.3) 0.007"  7.61 (1.54-37.58) 0.013

Duration of infusion (hr) 21.16+144.69 57.66+245.04 2.91+25.34 0.004"  1.1(1.00-1.01) 0.074

Cumulative dose of infusion (pg/kg) 8,863+61,540 24,095+104,275 1,247+10,838 0.004" 1.00 (1.00-1.00) 0.091
Transfusion 157 (68.9) 53(69.7) 104 (68.4) 0.840* 1.06 (0.59-1.93) 0.840
No. of RBC transfusions (time) 2.14+£2.37 2.43+£2.67 2.00+2.20 0.407" 1.08 (0.96-1.21) 0.195
Operations 52 (22.8) 13(17.1) 39 (25.7) 0.147*  0.60 (0.30-1.20) 0.149
Cumulative operating time (>1 hr) 21 (40.4) 9(69.2) 12 (30.8) 0.014* 5.06(1.30-19.72) 0.019

Values are expressed as number (%) or meantstandard deviation. Shapiro-Wilk's test was employed for test of normality assumption.
*P-values were derived from chi-square test; 'P-values were derived from Mann-Whitney’s U-test; P values were derived from Fisher’s exact test.
Abbreviations: deTSH, delayed elevation of thyrotropin (TSH); OR, odds ratio; CI, confidence interval; RBC, red blood cell.

Table 3. Multivariate Logistic Regression Analysis of Risk Fac-
tors for Delayed Elevation of Thyrotropin in Very Low Birth
Weight Infants

Table 4. Comparison of Gastrointestinal Motility between
Infants Belonging to the Delayed Elevation of Thyrotropin and
Control Groups

Multifactor analysis

Variable

OR (95% CI) P-value
Dopamine (yes vs. no) 8.71 (1.80-42.05) 0.007
Cumulative operating time 6.95 (1.43-33.75) 0.016

(=21 hrvs. <1 hr)
Abbreviations: OR, odds ratio; CI, confidence interval.
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Group
Variable (?11821'; él) deTSH Control P-value*
(n=76) (n=152)
NPO (hr) 58.12+95.98 99.87+134.99 37.25+59.02 0.001
No. ofenema 0.39+0.99 0.33+0.97 0.41+1.00 0.930
TPN (d) 29.73+16.95 33.84+22.34 27.68+13.08 0.003

Values are expressed as meantstandard deviation.

*P-values were adjusted for dopamine and operating time in analysis
of covariance. These variables were found to be significant to affect
delayed elevation of thyrotropin in multivariate logistic regression
analysis.

Abbreviations: deTSH, delayed elevation of thyrotropin (TSH); NPO,
nil per os (nothing by mouth); TPN, total parenteral nutrition.
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