Successful management of severe fetal anemia and ascites as a manifestation of congenital syphilis: A case report
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ABSTRACT
[bookmark: _Hlk67001140]INTRODUCTION: Congenital syphilis is rare, but the incidence has increased in the last decade. If the fetus is infected, there is a high risk of an adverse outcome such as perinatal death (40%), intrauterine growth restriction, premature delivery or congenital infections, and fetal abnormalities. The risk of perinatal mortality is 40%, but some reports indicate that detection in the first trimester followed by the start of treatment before 16 weeks seems to reduce the risk by 90%. We confirm that syphilis can be suggested non-invasively by MCA-PSV measurements in the context of ascites or atypical dropsy in the absence of usual causes. In association with penicillin treatment, intrauterine transfusion can limit the consequences of infection. 
CLINICAL CASE: We present the case of a 21-year-old pregnant woman at 30 weeks of gestational age with blood group A Rhesus negative with negative indirect Coombs test. During her hospitalization, obstetric ultrasound was performed, which revealed fetal ascites. Positive serology for syphilis was obtained and elevated MCA-PSV measurement was suggestive of severe fetal anemia. A successful intrauterine transfusion was performed and antibiotic treatment with penicillin was started, showing the absence of ascites and normalization of MCA-PSV in the control ultrasound. 
CONCLUSION: Fetal syphilis infection can be successfully treated with penicillin, MCA-PSV measurement, and intrauterine transfusion. 
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INTRODUCTION
An increase in syphilis rates is reported in numerous countries (1). Although the prevalence has increased substantially since 2000, still cases of congenital syphilis are rare. Because primary syphilis often goes unrecognized, maternal-fetal transmission occurs most frequently in the secondary syphilis stage, and clinical signs can be discrete and polymorphic (2). Treponema pallidum infection in pregnancy is known to lead to various fetal complications such as low birth weight, preterm delivery, as well as the stigma of congenital syphilis in the newborn (3,4). During pregnancy, syphilis can affect the fetus through the development of nonspecific symptoms such as microcephaly, ascites, hepatosplenomegaly, placentomegaly and, infrequently, hydrops fetalis. Congenital syphilis also causes hematologic abnormalities such as anemia, thrombocytopenia, leukopenia and leukocytosis (5). Although congenital syphilis is a recognized cause of hydrops fetalis, transplacental transmission of Treponema pallidum as a cause of hydrops fetalis is a relatively rare phenomenon. Only a few case reports document fetal ascites secondary to congenital syphilis; however, they have not demonstrated the application of the maximum systolic velocity of the middle cerebral artery (MCA-PSV) in the diagnosis of fetal anemia, nor have they reported successful management with intrauterine transfusion (6-10).
Here is the case for a pregnant woman with a positive test for syphilis who, despite having a fetus with ascites and fetal anemia, was successfully managed with MCA-PSV and intrauterine transfusion.
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CLINICAL CASE
21-year-old pregnant woman from Venezuela, G4 P1031; a pregnant woman of 30 weeks and 2 days who came to the Hospital Nacional Madre Niño San Bartolome as an emergency reporting uterine contractions every 5 minutes. Blood group A Rhesus negative with negative indirect Coombs test. She had 3 spontaneous abortions and in no pregnancy received immunoglobulin anti-D. She 
does not have any prenatal care. During her hospitalization, she underwent tocolysis with nifedipine and systemic maturation with betamethasone as the hemogram was normal. Negative serology for HIV and Hepatitis B. 1A
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The VDRL serological test was performed, which was reactive with 1:128 dilutions, for which treatment with 2.4 million intramuscular benzathine penicillin was started. Obstetric ultrasound showed a fetus weighing 1566 grams with the presence of free fluid at the intra-abdominal level corresponding to fetal ascites, a non-hydropic posterior placenta of homogeneous density and 52 mm thick. Obstetric Doppler was performed in which the peak systolic velocity of the middle cerebral artery was 66cm/sec (1.63 MoM) compatible with severe fetal anemia (6.5g/dl). Figure 1A, 1B, and 1C. Due to the findings described, intrauterine transfusion is indicated. TORCH tests are requested, being the acute infection non-reactive for Rubella, Herpes, Cytomegalovirus CMV, and Toxoplasma.
Cordocentesis was performed, obtaining 1 cc of fetal blood that showed negative direct Coombs test, Rh-positive fetal blood group A and fetal hematocrit of 26.5%. We proceed with the intrauterine transfusion not irradiated with 40 ccs of blood O with 68% hemoconcentration, according to the calculation, and a negative Rh factor which is performed without any intercurrence. Anti-D immunoglobulin was administered and subsequent fetal monitoring was performed, which was reactive. Control Doppler ultrasound on day 6 post-transfusion gave a PS ACM of 56.78 cm/sec without fetal ascites. Figure 2A, 2B, and 2C. 9 days post- transfusion, she was hospitalized for premature rupture of membranes at 31 weeks 4 days with a weighted fetal ultrasound of 1692 grams without fetal ascites.
Fig. 3A. Fetal monitoring before fetal transfusion.
Fig. 3B. Fetal monitoring after fetal transfusion.
Due to persistent contractions and a breech fetus, an emergency cesarean section was performed 2 days after the rupture of the membranes. A female newborn with 1650 grams was obtained, Apgar 8 at the minute and Apgar 9 at 5 minutes, blood group A, Rh positive, hematocrit of 38%, negative direct Coombs test. RPR was negative in peripheral blood; however, cerebrospinal fluid VDRL was positive, so intravenous sodium penicillin G was indicated 75,000 IU/kilo every 12 hours for the first 7 days and every 8 hours for the next 7 days. The newborn was discharged with favorable evolution hemodynamically stable.
DISCUSSION
The clinical presentation of maternal syphilis is often uninformative. Diagnosis is most often based on serologic tests that allow early and appropriate treatment (11). Maternal-fetal transmission can occur at any stage of infection such as Treponema pallidum that crosses the placenta and infects the fetus at approximately 14-16 weeks of gestation. The risk of fetal transmission increases with gestational age, but the severity of fetal infection decreases the more advanced the pregnancy is (12). The risk of maternal-fetal transmission is 70% to 100% in maternal primary syphilis, 40% in early latent syphilis, and 10% in late latent syphilis (13,14).
If the fetus is infected, there is a high risk of an adverse outcome such as perinatal death (40%), intrauterine growth restriction, premature delivery or congenital infections, and fetal abnormalities (15). The risk of perinatal mortality is 40%, but some reports indicate that detection in the first trimester followed by the start of treatment before 16 weeks seems to reduce the risk by 90%. Among live newborns with congenital syphilis, two-thirds are asymptomatic at birth (16), while 35% of infected newborns have clinical signs (17). The growth restriction and fetal death observed are probably related to chronic villitis and damage to vascular walls (18). In summary, due to the recent resurgence of syphilis among adults, it is critical to recognize the risk it poses to Young women of childbearing age. Syphilis infection, unlike CMV and parvovirus B19 infections, can be easily prevented. In case of suspected fetal infection, serological tests and a detailed medical history should be performed. In this sense, in clinical practice, the diagnosis of syphilis infection during pregnancy is usually based on serological tests that include non-treponemal (RPR or VDRL) and treponemal (FTA-ABS or TP-PA) tests; however, depending on the stage of disease, RPR or VDRL can be negative in 15-40% of cases (19). The exact date of acquisition of syphilis infection can be difficult to determinate since the incubation period can last up to 90 days (19). Therefore, it is suggested to repeat the serological tests in patients at risk such as young women with low socioeconomic status, irregular prenatal care, and affected by another sexual infection (HI, chlamydia, etc.) (20). This could help prevent maternal-fetal infection and the development of dropsy and fetal anemia that lead to a poor prognosis.
In the absence of screening or cases of asymptomatic infection during the second trimester, ultrasound signs of fetal disease are nonspecific: ascites with or without hydrops fetalis, microcephaly, intrauterine growth retardation, thickened placenta, oligohydramnios or polyhydramnios, hepatosplenomegaly, and dilatation or intestine echogenic. However, the appearance of fetal anemia and thrombocytopenia should alert to a possible diagnosis of syphilis since discovering anemia through elevated MCA-PSV in case of dropsy suggests only a few causes: alloimmunization of red blood cells, feto-maternal hemorrhage, and infections including parvovirus B19, CMV, and a syphilis (21).
Only a few case reports (n=12) document hydrops fetalis secondary to congenital syphilis, and fewer report intrauterine transfusion as a treatment (22, 23, 24. The average age of these women was 21 years and 40% were nulliparous. The diagnosis was made at a median gestational age of 29 weeks with the presence of the following ultrasound signs: 75% with ascites, 50% with placentomegaly, and 42% with cutaneous edema. The median gestational age at delivery was 32 weeks of gestation with 62% of live births, 23% stillbirths, and 15% of neonatal deaths. All women received penicillin and only 2 cases received an intrauterine transfusion. In our case presented, the characteristics of the previously reported cases were similar since the age of the patient was 21 years, the diagnosis of syphilis was made at 30 weeks of gestation with the presence of ascites, placentomegaly, and fetal anemia with a gestational age of 31 wees at the time of delivery, obtaining a live newborn. 
Penicillin is the standard treatment for all pregnancies complicated by syphilis as there is insufficient evidence to recommend any alternative antibiotic (25,26,27). However, the regimen used for the treatment of syphilis in pregnancy is controversial and varies between countries (28) due to the wide variation in penicillin levels in cerebrospinal fluid, umbilical cord serum, and serum amniotic fluid maternal (29). Fetal treatment failures have been reported and are more prevalent in the presence of ultrasound finding of fetal syphilis such as hepatomegaly, ascites, and placentomegaly. In such setting, the optimal regimen for penicillin therapy is unknown (23,24). In our case, intramuscular benzathine penicillin 2.4 million was used weekly for 3 weeks, receiving only 2 doses of the antibiotic before delivery.
The diagnosis of fetal anemia in fetal infections can now be achieved non-invasively through Doppler measurements of the middle cerebral artery that were not routinely performed before the year 2000 (30). We believe that the combination of penicillin and intrauterine transfusion should be proposed for a fetus with ascites or a hydropic fetus with anemia due to syphilis as it could lead to the birth of a healthy baby (22,24).
In our case, the decision in favor of intrauterine transfusion was made due to the elevation of the MCA-PSV in the range of severe fetal anemia associated with placentomegaly and fetal ascites. Even though antibiotic treatment had been established, the ultrasound signs forced us to give better support to the fetus while it responded to the treatment. 
In conclusion, our observation indicates that is important to consider that fetal ascites with anemia can not only be caused by alloimmunization or parvovirus B19 infection, but also by syphilis which may be susceptible to treatment with penicillin and intrauterine transfusion in selected cases.
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