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Abstract 

Diagnosing congenital infections (CIs) poses challenges due to diverse clinical presentations. Total serum immunoglobulin M 

(IgM) has been used as a screening tool for CIs, but its efficacy remains uncertain. In this single-center retrospective cohort study 

conducted between April 2018 and April 2022 at a level III Neonatal Intensive Care Unit (NICU), we aimed to review the 

literature on and assess the utility of total serum IgM in diagnosing CIs in newborns. Among 53 infants with total serum IgM 

measurements, only one value was modestly elevated. Further testing for congenital pathogens was negative. The most 

frequently cited reason for obtaining total serum IgM was isolated small for gestational age (SGA) status; however, alternative 

explanations for SGA status were present in most cases. Considering no CIs were diagnosed in our cohort, and > 98% of total 

serum IgM values were normal, we conclude screening infants with isolated abnormalities is of low yield. If testing is pursued, 

targeted testing is recommended over broad screening. 
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1. Introduction 

Diagnosing congenital infections (CIs) is challenging. CIs 

may cause protean clinical manifestations or no symptoms at 

all in the newborn period [1, 2]. When symptoms are present, 

they are often non-specific, with significant overlap between 

different infectious and non-infectious entities [1, 2]. Re-

searchers and clinicians have long sought a biomarker to aid 

in diagnosing CIs. 

In the 1960s, researchers showed elevated total serum 

immunoglobulin M (IgM) levels in neonates with CIs [3-5]. 

Subsequently, total serum IgM became a convenient and 

cost-effective way to screen newborns for CIs. Sixty years 

later, a survey of neonatal providers on their approach to 

diagnosing congenital and perinatal infections found that 

nearly 40% of respondents continue to use total IgG or IgM 

when seriously considering a CI diagnosis [6]. More recent 

research has questioned whether total serum IgM is sensitive 

enough to be an effective screening tool in diagnosing CIs 

[7-9]. 

Our Neonatal Intensive Care Unit (NICU) group has used 

total serum IgM in the workup of CIs. Here, we review the 
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literature on total serum IgM as a screening tool for CIs and 

document our experience with its use over a five-year period 

to assess its utility in diagnosing CIs. 

2. Materials and Methods 

This is a single-center retrospective study of infants ad-

mitted to a level III NICU between April 2018 and July 2022. 

The study was approved by both the Louisiana State Univer-

sity Health New Orleans and site-specific Institutional Re-

view Boards. 

All infants admitted to the NICU during the study period 

were eligible for inclusion. The Slicer-Dicer tool, embedded 

within the electronic medical record (Epic), was used to 

identify all patients who had at least one total serum IgM 

measurement obtained during the first week of life during 

their NICU admission. All other infants were excluded. 

Maternal and newborn data were obtained and recorded, 

including descriptive data on birth weight, growth status, 

estimated weeks of gestational age, sex, maternal race, mode 

of delivery, and maternal age. Clinical data were also obtained, 

including total serum IgM measurements, laboratory values, 

cranial ultrasounds, other tests to evaluate for infection, and 

the rationale behind obtaining a total serum IgM level. 

Deidentified data was recorded and stored in a REDCap da-

tabase (UL1 TR000445 from NCATS/NIH) hosted at Loui-

siana State University Health New Orleans [10, 11]. The data 

obtained was summarized in descriptive terms using basic 

mathematical functions (means and percentages). 

During the study period, no guidelines regarding testing for 

CIs were in place. Therefore, the decision to pursue a CI 

work-up was at the discretion of the medical team. Total 

serum IgM concentrations were obtained from patients di-

rectly (no samples were obtained from umbilical cord blood). 

Total serum IgM concentrations were measured using the 

Beckman Coulter AU5800 analyzer (Beckman Coulter Life 

Sciences, Indianapolis, IN, USA). Normal total serum IgM 

cut-offs were determined by the manufacturer and instrument 

used. During the study period, the threshold of detection 

changed three times: < 25 mg/dL (2018-2019), < 21 mg/dL 

(2019-2021), and < 20 mg/dL (2022). Unless values sur-

passed the threshold, results were reported as < 25, < 21, or < 

20 mg/dL. Small for gestational age (SGA) was defined as a 

birthweight for gestational age < 10%. Thrombocytopenia 

was defined as a platelet count < 150,000/µL. Neutropenia 

was defined as an absolute neutrophil count (ANC) (mature 

neutrophils plus band neutrophils) < 1,500/µL, and neutro-

philia was defined as an ANC > 15,000/µL. Anemia was 

defined as a hematocrit < 40%. Polycythemia was defined as a 

hematocrit> 65%. 

3. Results 

During the study period, 53 patients had at least one total 

serum IgM level obtained in the first week of life. A single 

patient had a minimally elevated total serum IgM level of 27 

mg/dL (normal < 20 mg/dL) obtained at 120 hours of life. Age 

at acquisition of total serum IgM levels ranged from 1 to 163 

hours of life. Twenty measurements were obtained in the first 

24 hours of life (37.7%), and 35 were obtained by 48 hours of 

life (66%). No patient had a repeat total serum IgM level 

during NICU admission. 

The gestational age of study participants ranged from 27 to 

40 weeks, with a mean of 36 weeks. The mean birthweight of 

the study subjects was 1923 g, with 10 subjects weighing < 

1500 g and 43 subjects weighing < 2500 g. Forty of the fif-

ty-three subjects (75.5%) were classified as SGA. Additional 

neonatal and maternal characteristics are shown in Table 1. 

Table 1. Demographics of total serum IgM group. 

 Total Serum IgM Group
a
 

Female 29/53 (55) 

African American 34/53 (64) 

Gestational age, wks 36 (2.8) 

Birth weight, g 1923 (607) 

SGAb 44/53 (83) 

Maternal age, yrs 28.9 (6.5) 

Cesarian delivery 34/53 (64) 

Median age at sIgMc, hrs of life 28.2 

Elevated sIgMc 1/53 (1.9) 

CMV testing performed 23/53 (43) 

Direct bilirubin > 1 mg/dL 19/47 (40) 

First platelet count < 150,000/µL 24/52 (45) 

First neutrophil count < 1,500/µL 4/52 (7.7) 

First hematocrit < 40% 4/52 (7.7) 

First hematocrit > 65% 5/52 (9.4) 

an (%); Mean (SD) | bSGA small for gestational age | csIgm total 

serum IgM 

CMV testing was performed on 23 subjects (43.4%, 14 

polymerase chain reaction tests, nine viral cultures) within the 

first three weeks of life. All CMV tests were negative. Five of 

these patients had additional CI testing performed, including 

testing for Toxoplasma gondii, herpes simplex virus, human 

immunodeficiency virus (HIV), Zika virus, and rubella virus. 

All additional CI testing was negative. 

Twenty-two of twenty-six subjects (84.6%) had normal 

cranial ultrasounds (CUS). The other four CUSs showed some 

degree of intracranial bleeding: two grade one interventricular 

hemorrhages (IVHs), one grade three IVH, and one subdural 
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hematoma. No intracranial calcifications were seen. 

Hematological abnormalities were common. Of the 52 pa-

tients with a CBC in the first week of life, 31 (59.6%) had at 

least one hematological aberration. Thrombocytopenia was 

the most common anomaly (45.3%), followed by polycy-

themia (9.6%), neutropenia (7.7%), and anemia (7.7%). Ad-

ditionally, 47 patients had at least one direct bilirubin obtained 

in the first week of life. Of those, 19 (40.4%) had a direct 

bilirubin ≥ 1.0 mg/dL. 

The reasons for obtaining total serum IgM levels varied and 

are summarized in Table 2. SGA status, direct hyperbiliru-

binemia, anemia, hydrops, microcephaly, and multiple con-

genital anomalies were cited as reasons for total serum IgM 

acquisition. It could not be gleaned from the electronic med-

ical record why total serum IgM levels were obtained in two 

subjects. Of the 44 SGA infants, 37 (84%) had an alternative 

explanation for their SGA status, most commonly maternal 

hypertension. Other alternative explanations for SGA status 

and their frequencies are shown in Table 3. 

Table 2. Documented reason(s) for obtaining total serum IgM levels. 

Reason Total Serum IgM Group (n=53)
a,b

 

SGA status 41 (77.4) 

SGA status alone 32 (60.4) 

SGA status + other feature(s) 9 (17) 

Direct hyperbilirubinemia 11 (20.8) 

Direct hyperbilirubinemia alone 3 (5.7) 

Direct hyperbilirubinemia + other feature(s) 8 (15.1) 

Thrombocytopenia 8 (15.1) 

Thrombocytopenia alone 1 (1.9) 

Thrombocytopenia with other feature(s) 7 (13.2) 

Microcephaly 3 (5.7) 

Multiple congenital anomalies 2 (3.8) 

Hydrops 1 (1.9) 

Anemia 1 (1.9) 

Not specified 2 (3.8) 

an (%) | bpercentages do not equal 100% as some subjects had multiple explanations for obtaining a total serum IgM level 

Table 3. Alternative explanations for SGA status in total serum IgM Group. 

Alternative explanation SGA
a 
infants (n=44)

b,c
 

Maternal hypertension 22 (50) 

Maternal substance use (tobacco, alcohol, opioids) 6 (13.7) 

Multiple congenital anomalies more consistent with chromosomal/genetic disorder 3 (6.8) 

Maternal diabetes 3 (6.8) 

Advanced maternal age 3 (6.8) 

Twin gestation 2 (4.5) 

Maternal chronic anemia 1 (2.3) 

Uterine anomaly 1 (2.3) 

aSGA small for gestional age | bn (%) | cpercentages do not equal 100% as some mother-infant dyad had multiple alternative explanations 
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4. Discussion 

Total serum IgM is an attractive CI screening tool: IgM 

does not usually cross from maternal to fetal circulation, the 

fetus can make its own IgM starting in the first trimester [12], 

and total serum IgM levels increase in acute infection [13]. 

Additionally, the test is inexpensive and widely available with 

a quick turnaround time. Conversely, pathogen-specific tests 

often must be sent to reference laboratories, are relatively 

expensive, and may take weeks to return. For these reasons, 

total serum IgM continues to be used today, as evidenced by a 

2019 survey of US-based neonatal providers conducted by 

Hwang and colleagues [6]. The authors noted that 39% of 

respondents utilized total IgG or IgM (not pathogen-specific) 

when seriously considering a CI diagnosis. 

The history of total serum IgM as a marker of CI began in 

1964 when Weller and colleagues discovered rubel-

la-neutralizing antibodies in the amniotic fluid and serum of 

term newborns following maternal infection during preg-

nancy [14]. Subsequent research by Bellanti et al. confirmed 

these fetal and neonatal antibodies were IgM [15]. 

Beginning in 1965, authors began describing elevated total 

serum IgM levels in infected neonates. McCracken and 

Shinefield reported significantly increased levels of total 

serum IgM in eight symptomatic newborns with CMV com-

pared to healthy controls [3]. Building on this, Stiehm et al. 

found elevated total serum IgM results (as high as 165 mg/dL) 

in eight of 13 infants with congenital rubella, which was es-

pecially pronounced when the infection occurred during the 

first trimester of pregnancy [4]. Alford et al. further supported 

these findings, identifying elevated total IgM levels in the 

serum of 39 of 46 infected newborns [5]. Two years later, 

Alford et al. again observed a high correlation between ele-

vated total serum IgM levels and infection [16]. In this cohort, 

45 newborns had elevated total serum IgM levels, 42 of whom 

were infected. 

Khan et al. reported elevated total serum IgM levels in a 

significant proportion of ill neonates within the first two days 

and the first two weeks of life [17]. Additionally, Cederqvist 

et al. investigated toxoplasmosis during pregnancy, finding 

elevated total serum IgM levels in three of four infected in-

fants but not in uninfected infants [18]. 

While initial studies suggested total serum IgM was a 

promising diagnostic tool for CI, subsequent research has 

raised doubts. For example, McCracken et al. found that only 

18% of newborns with congenital rubella had total serum IgM 

values exceeding 20 mg/dL, with 10% of non-infected controls 

also exhibiting elevated levels [19]. Similarly, Miller et al. 

screened over 5,000 newborns for elevated total serum IgM 

levels. They found minimal association with neonatal disease, 

with only one case of confirmed CI among infants with ele-

vated total serum IgM levels [20]. Gotoff et al. reported that < 

2% of umbilical cord IgM levels surpassed 17 mg/dL, with a 

small fraction of those cases correlating with confirmed CIs 

[21]. Matthews and O’Herlihy observed elevated total serum 

IgM levels in greater than 10% of SGA infants, but only a 

fraction of these cases were associated with CI [7]. 

Subsequent studies continued to demonstrate challenges in 

utilizing total serum IgM as an effective screening tool for CI. 

Motoyama et al. reported a poor correlation between total 

serum IgM levels and infection, with mean IgM levels higher 

in uninfected, control infants [8]. Similarly, Mahon et al. 

found only one confirmed case of CI out of 163 newborns 

screened using total serum IgM measurements, suggesting a 

negligible yield for screening purposes [9]. Collectively, these 

studies challenge the utility of total serum IgM as a reliable 

screening tool for CI, highlighting limitations in both sensi-

tivity and specificity. 

No patients in our cohort had a confirmed CI. Two patients 

admitted to the NICU during the study period were diagnosed 

with congenital CMV. Unfortunately, total serum IgM levels 

were not obtained on either patient. Nearly all total serum IgM 

measurements obtained were normal. A single patient had a 

slightly elevated level obtained on the fifth day of life. This 

female infant was born at 36 weeks gestation via Caesarean 

section. Apgar scores were 8 and 9 at 1 and 5 minutes respec-

tively. The infant was SGA with a weight for gestational age 

<1%. An IgM value was obtained at 120 hours due to her SGA 

status. The infant was otherwise well appearing without phys-

ical or laboratory abnormalities (normal hematocrit, platelet 

count, and ANC). A CMV PCR test was obtained and was 

negative. In the absence of infection, the precise cause of this 

infant’s slightly elevated IgM value is unclear; however, the 

value may have been within the normal reference range initially 

and subsequently followed the expected increase in total serum 

IgM over the first weeks of life [22]. A repeat level was not 

obtained, so it is unclear if the IgM value returned to normal. 

Our cohort of patients tended to be around term gestation 

but small, with a mean birthweight less than two kg. 

Three-quarters of the cohort were SGA, and two-thirds had at 

least one laboratory abnormality. This is unsurprising since 

these are signs and symptoms often attributed to CIs. The 

most cited reason for obtaining a total serum IgM measure-

ment was isolated SGA status. Evaluating all SGA infants for 

CI has been shown to be low yield, often < 1% [7, 23-26]. 

This is especially true when alternative diagnoses are present 

to explain an infant’s small size. In our cohort, almost 90% of 

SGA infants had an alternative explanation for their SGA 

status, most commonly maternal hypertension. 

A more nuanced approach to CI testing will likely be more 

successful when evaluating newborns for CIs than testing all 

SGA infants for CI. Maternal history (disease exposure, travel 

history, and preexisting medical conditions), local disease 

incidence patterns, and the full spectrum of clinical manifes-

tations in the newborn are all pertinent when deciding which 

infants to evaluate. If a patient’s symptoms cannot be rea-

sonably attributed to other factors or are unusually severe, or a 

mother’s travel or exposure histories warrant concern, it may 
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be reasonable to test for CIs. The American Academy of 

Pediatrics Committee on Infectious Diseases recommends 

pathogen-specific testing (PCR or immunoglobulins) if CI 

testing is pursued [27]. 

Local incidences of SGA status will influence the yield of CI 

testing in SGA infants. For example, between 2012 and 2022, 

15.5% of infants admitted to our NICU were classified as SGA. 

This is significantly higher than the incidence of CIs. For exam-

ple, CMV, the most commonly acquired congenital viral infec-

tion in the United States, has an estimated incidence of 1/200 live 

births, and the overwhelming majority of these infants are ini-

tially asymptomatic [27]. Given the discrepancy in the inci-

dences of SGA and CIs, testing all SGA infants for CMV, at least 

in our population, would likely be low yield. This yield would 

further decline when screening for other infectious entities asso-

ciated with growth restriction, which are even less common 

(Toxoplasma gondii or Rubella, for example). 

Our study has limitations. We only examined a single 

population of patients with a relatively high incidence of 

SGA-status infants; therefore, our findings may have limited 

generalizability. Our study was retrospective, which intro-

duced certain biases. Finally, no CIs were diagnosed in our 

cohort of patients; therefore, we cannot comment on total 

serum IgM’s effectiveness as a screening tool for CI. 

5. Conclusion 

Our cohort of patients had many signs and symptoms clas-

sically associated with CIs [2]; however, no CIs were diag-

nosed. Greater than 98% of total serum IgM values fell within 

the normal reference range, with just a single elevated value. 

While we cannot assess total serum IgM’s utility as a screening 

tool, we can report that it did not aid in diagnosing any CIs. 

Screening infants with a single lab abnormality or clinical 

manifestation, such as isolated SGA status, for CIs is likely to be 

low yield, especially when alternative explanations for any ab-

normalities exist. Based on expert opinion, pathogen-specific 

testing should be used if CI testing is performed [27]. 

Diagnosing CIs is challenging yet worthwhile, as early 

diagnosis and treatment may improve clinical outcomes [1]; 

however, discretion must be used when deciding which pa-

tients to screen for CIs, as testing can result in higher 

healthcare costs and unnecessary familial anxiety. Maternal 

history, local disease incidence patterns, and clinical mani-

festations should be considered before pursuing CI testing. 

Charles Alford, who published some of the original re-

search on total serum IgM as a CI screening tool, stated it well 

in 1971—“…it must be emphasized that IgM determination is 

only a nonspecific indicator of infection and that it must al-

ways be supplemented with tests for specific pathogens…In 

time, of course, tests for specific IgM immunoglobu-

lins…may become so reliable for the various pathogens 

known to produce intrauterine and perinatal infection that the 

need for preliminary, nonspecific screening will be eliminated” 

[28]. We believe that time has arrived. 

Abbreviations 

CI Congenital Infection 

IgM Immunoglobulin M 

NICU Neonatal Intensive Care Unit 

SGA Small for Gestational Age 

CMV Cytomegalovirus 

ANC Absolute Neutrophil Count 

HIV Human Immunodeficiency Virus 

IVH Intraventricular hemorrhage 

CUS Cranial Ultrasound 

PCR Polymerase Chain Reaction 

Author Contributions 

Peter Joslyn: Conceptualization, Data curation, Formal 

analysis, Methodology, Writing original draft 

Brian Barkemeyer: Conceptualization, Methodology, 

Writing-review and editing 

Jeffrey Surcouf: Methodology, Writing-review and edit-

ing 

Mary Elizabeth Lago: Writing-review and editing 

Funding 

This work is not supported by any external funding. 

Conflicts of Interest 

The authors declare no conflicts of interest. 

References 

[1] Baley, J., Gonzalez, B. Viral Infections in the Neonate. In 

Fanaroff and Martin’s Neonatal-Perinatal Medicine, 11th ed. 

Philadelphia, PA: Elsevier; 2020, pp. 844-911. 

[2] Moodley, A., Payton, K. The Term Newborn. Clin. Perinatol. 

2021, 48(3), pp. 485-511, Aug. 2021,  

https://doi.org/10.1016/j.clp.2021.05.004 

[3] McCracken, G., Shinefield, H. Immunoglobulin Concentra-

tions in Newborn Infants with Congenital Cytomegalic Inclu-

sion Disease. Pediatrics. 1965, 36(6), pp. 933-7.  

https://doi.org/10.1542/peds.36.6.933 

[4] Stiehm, E., Ammann, A., Cherry, J. Elevated cord macro-

globulins in the diagnosis of intrauterine infections. N. Engl. J. 

Med. 1966. 275(18), pp. 971-977.  

https://doi.org/10.1056/NEJM196611032751801 

[5] Alford, A., Schaefer, J., Blankenship, W., Straumfjord, J., 

Cassady, G. A correlative immunologic, microbiologic and 

clinical approach to the diagnosis of acute and chronic infec-

tions in newborn infants. N. Engl. J. Med. 1967. 277(9), pp. 

437-449. https://doi.org/10.1056/NEJM196708312770901 

http://www.sciencepg.com/journal/ajp


American Journal of Pediatrics http://www.sciencepg.com/journal/ajp 

 

155 

[6] Hwang, J., Friedlander, S., Rehan, V., Zangwill, K. Diagnosis 

of congenital/perinatal infections by neonatologists: a national 

survey. J. Perinatol. 2019. 39(5), pp. 690-696.  

https://doi.org/10.1038/s41372-019-0364-3 

[7] Matthews, T., O’Herlihy, C. Significance of raised immuno-

globulin M levels in cord blood of small-for-gestational-age 

infants. Arch. Dis. Child. 1978. 53(11), pp. 895-898.  

https://doi.org/10.1136/adc.53.11.895 

[8] Motoyama, K., Sawa, Y., Tagawa, M., Takeshita, K., Hieda, Y., 

Fukuda, S., Tsuji, Y. Serum IgM value of neonates with in-

fections. Jpn. J. Natl. Med. Serv. 1992. 46(3), pp. 186-189. 

https://doi.org/10.11261/iryo1946.46.186 

[9] Mahon, B., Yamada, E., Newman, T. Problems with serum 

IgM as a screening test for congenital infection. Clin. Pediatr. 

1994. 33(3), pp. 142-146.  

https://doi.org/10.1177/000992289403300303 

[10] Harris, P., Taylor, R., Thielke, R., Payne, J., Gonzalez, N., Conde, 

J. Research Electronic Data Capture (REDCap) - A metada-

ta-driven methodology and workflow process for providing trans-

lational research informatics support. J. Biomed. Inform. 2009. 

42(2), pp. 377-381. https://doi.org/10.1016/j.jbi.2008.08.010 

[11] Harris, P., Taylor, R., Minor, B., Elliot, V., Fernandez, M., 

O’Neal, L., McLeod, L., Delacqua, G., Delacqua, F., Kirby, J., 

Duda, S. The REDCap Consortium: Building an International 

Community of Software Platform Partners. J. Biomed. Inform. 

2019. 95, p. 103208. https://doi.org/10.1016/j.jbi.2019.103208 

[12] Alford, C., Franklin, N., Weller, T. Virologic and Serologic 

Studies on Human Products of Conception after Maternal 

Rubella. N. Engl. J. Med. 1964. 271, pp. 1275-81.  

https://doi.org/10.1056/NEJM196412172712501 

[13] Cantani, A. Immunology. In Pediatric Allergy, Asthma and 

Immunology, Berlin: Springer, 2008, pp. 1-219. 

[14] Weller, T., Alford, C. Neva, F. Retrospective Diagnosis by 

Serologic Means of Congenitally Acquired Rubella Infections. 

N. Engl. J. Med. 1964. 270, pp. 1039-41.  

https://doi.org/10.1056/NEJM196405142702004 

[15] Bellanti, J., Artenstein, M., Olson, L., Buescher, E., Luhrs, C., 

Milstead, K. Congenital Rubella: Clinicopathologic, Virologic, 

and Immunologic Studies. Am. J. Dis. Child. 1965. 110(4), p. 

464. https://doi.org/10.1001/archpedi.1965.02090030484020 

[16] Alford, C., Foft, J., Blankenship, W., Cassady, G., Benton, J. 

Subclinical central nervous system disease of neonates: A 

prospective study of infants born with increased levels of IgM. 

J. Pediatr. 1969. 75(6), pp. 1167-78, 1969.  

http://doi.org/10.1016/S0022-3476(69)80372-0 

[17] Khan, W., Ali, R. Werthmann, M., Ross, S. Immunoglobulin 

M determinations in neonates and infants as an adjunct to the 

diagnosis of infection. J. Pediatr. 1969. 75(6), pp. 1282-1286. 

https://doi.org/10.1016/S0022-3476(69)80384-7 

[18] Cederqvist, L. Kimball, C. Ewool, L., Litwin, S. Fetal immune 

response following congenital toxoplasmosis. Obstet. Gynecol. 

1977. 50 (2), pp. 200-204, 1977. 

[19] McCracken, G., Hardy, J., Chen, T., Hoffman, L., Gilkeson, M., 

Sever, J. Serum immunoglobulin levels in newborn infants. II. 

Survey of cord and follow-up sera from 123 infants with con-

genital rubella. J. Pediatr. 1969. 74(3), pp. 383-92, 1969.  

https://doi.org/10.1016/S0022-3476(69)80194-0 

[20] Miller, M., Sunshine, P., Remington, J. Quantitation of cord 

serum IgM and IgA as a screening procedure to detect con-

genital infection: Results in 5,006 infants. J. Pediatr. 1969. 

75(6), pp. 1287-1291.  

https://doi.org/10.1016/S0022-3476(69)80385-9 

[21] Gotoff, S., Gadzala, C., Ying, R., Wendell, P. Relationship of 

neonatal IgM values to congenital abnormalities and mental 

retardation. J. Pediatr. 1971. 78(6), pp. 1020-1025.  

https://doi.org/10.1016/S0022-3476(71)80433-X 

[22] Haider, S. Serum IgM in diagnosis of infection in the newborn. 

Arch. Dis. Child. 1972. 47(253), pp. 382-393.  

https://doi.org/10.1136/adc.47.253.382 

[23] Van der Weiden, S., de Jong, E., te Pas, A., Middeldorp, J., 

Vossen, A., Rijken, M., Walther, F., Lopriore, E. Is routine 

TORCH screening and urine CMV culture warranted in small 

for gestational age neonates. Early Hum. Dev. 2010. 87(2), pp. 

103-107. https://doi.org/10.1016/j.earlhumdev.2010.11.005 

[24] Primhak, R., Simpson, R. Screening Small for Gestational Age 

Babies for Congenital Infection. Clin. Pediatr. (Phila.). 1982. 

21(7), pp. 417-420.  

https://doi.org/10.1177/000992288202100705 

[25] Khan, N., Kazzi, S. YIELD AND COSTS OF SCREENING 

GROWTH-RETARDED INFANTS FOR TORCH INFEC-

TIONS. Am. J. Perinatol. 2000. 17(3), pp. 131-136.  

https://doi.org/10.1055/s-2000-9288 

[26] Espiritu, M., Bailey, S., Wachtel, E., Mally, P. Utility of rou-

tine urine CMV PCR and total serum IgM testing of small for 

gestational age infants: A single center review. J. Perinat. Med. 

2018. 46(1), pp. 81-86. https://doi.org/10.1515/jpm-2016-0287 

[27] American Academy of Pediatrics. Red Book: 2021-2024 report 

of the Committee on Infectious Disease. 32nd ed. Itasca, IL: 

American Academy of Pediatrics; 2021. 

[28] Alford, C. Immunoglobulin determinations in the diagnosis of 

fetal infection. Pediatr. Clin. North Am. 1971. 18(1), pp. 

99-113. https://doi.org/10.1016/S0031-3955(16)32525-1 

 

http://www.sciencepg.com/journal/ajp

