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Abstract 31 

Fetal and Neonatal AlloImmune Thrombocytopenia (FNAIT), the platelet equivalent of 32 

Hemolytic Disease of the Fetus and Newborn (HDFN), can have devastating effects on both 33 

the fetus and neonate. Current management of FNAIT in a subsequent affected pregnancy 34 

involves antenatal administration of IVIG and prednisone to the pregnant woman in order 35 

to prevent the development of severe fetal thrombocytopenia and secondary intracranial 36 

hemorrhage (ICH) in utero. That therapy has proven to be highly effective, but is associated 37 

with maternal side effects and is expensive. This commentary describes four advances that 38 

could substantially change the current approach to detecting and managing FNAIT in the 39 

near future. The first would be introduction of a program to screen all antepartum patients 40 

in this country for pregnancies at risk to develop FNAIT. Strategies to implement this 41 

complex process are described. A second advance is  testing of cell free fetal DNA (cffDNA) 42 

obtained from maternal blood to non-invasively determine the fetal HPA-1 genotype. A 43 

third, in preliminary development, is creation of  a prophylactic product that would be the 44 

platelet equivalent of Rh immune globulin (Rhogam). Finally a fourth major potential 45 

advance is development of neonatal Fc receptor (FcRn) inhibitors to replace the current 46 

medical therapy administered to pregnant women with an affected fetus. FcRn recycles 47 

plasma IgG to increase its half-life and is the means by which IgG crosses the placenta from 48 

the maternal to the fetal circulation. Blocking FcRn is an ideal way to prevent maternal IgG 49 

antibody from causing FNAIT in a fetus at risk for developing that disorder. The pertinent 50 

pathophysiology and rationale for each of these developments will be presented along with 51 

our thoughts relating to steps that must be taken and difficulties that each approach would 52 

face in order for them to be successfully implemented. 53 
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Introduction: 59 

Fetal and Neonatal AlloImmune Thrombocytopenia (FNAIT) is the platelet equivalent of 60 

Hemolytic Disease of the Fetus and Newborn (HDFN).  It is a rare disease, occurring in 61 

approximately 1 in 1,000 births, but affected pregnancies can carry severe consequences 62 

including fetal/neonatal intracranial hemorrhage (ICH)1, which may result in irreversible 63 

brain damage or death. FNAIT is caused by an incompatibility between the antigenic 64 

composition of the mother‘s platelets and those of the fetus, inherited from the father 2, 3. 65 

Approximately 80 percent of FNAIT cases in Caucasians occur in a mother whose platelets 66 

express only Human Platelet Antigen 1b (HPA-1a negative) and who conceives an HPA-1a 67 

fetus. Those fetal platelets enter the maternal circulation and cause an immune reaction, 68 

leading to maternal production of HPA-1a antibodies that subsequently cross the placenta 69 

and lead to fetal thrombocytopenia(Figure 1). While HPA-1a discordance is the most 70 

common source of FNAIT, more than 30 other platelet antigen incompatibilities can cause 71 

this disorder4, although those cases are usually less severe. The HPA-1ab polymorphism is 72 

not present in patients of Chinese or Japanese descent; platelet antigen frequencies in other 73 

ethnicities are not as well-defined5, 6. 74 

Since routine screening for the maternal platelet genotype is not currently performed in 75 

the United States, most women with this disorder are only discovered after having had an 76 

affected neonate. FNAIT is often suspected when, during the first day of life, an infant with 77 

unexpected signs of bruising or frank bleeding is found to have an abnormally low platelet 78 

count7. Fortunately, most cases of FNAIT are not complicated by clinically significant 79 

bleeding, but 10 to 20% of severely-affected newborns will have an intracranial 80 

hemorrhage, three quarters of which occur in utero8. Current management of affected 81 
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newborns with platelet counts < 30,000/uL is to initiate treatment with a random platelet 82 

transfusion, often with concomitant IVIG9, along with radiologic evaluation for ICH.  83 

 84 

In the subsequent pregnancy of a woman whose fetus is known to be carrying the offending 85 

antigen, antepartum management with IVIG and steroids is recommended in order to 86 

increase the fetal platelet count until delivery1, 3, 8, 10-14. The anticipated severity of the 87 

disorder is related to whether, and if so when, the fetus suffered an ICH in the prior 88 

affected pregnancy. However, currently the only way to assess the actual degree of fetal 89 

thrombocytopenia is to directly measure the platelet count in utero by cordocentesis, 90 

which is an invasive procedure that may have serious adverse consequences. That 91 

recognition has led to a severity-based, minimally invasive medical approach for antenatal 92 

management of affected pregnancies (Figure 2). In order to be certain that the fetal platelet 93 

count has achieved sufficient levels without resorting to serial cordocentesis, all patients 94 

eventually are escalated to “maximal therapy” (IVIG 2g/kg/wk and prednisone 95 

0.5mg/kg/day). 96 

This level of therapy, however, is reached at different gestational ages according to the 97 

severity risk, and, in the highest risk group, the prednisone dose administered reaches 98 

1mg/kg/day (Figure 2). Serial weekly platelet transfusions administered directly to the 99 

fetus is an invasive form of therapy complicated by increased fetal morbidity and mortality, 100 

which is now very infrequently used, and is not recommended.  101 

 102 

HDFN and FNAIT: 2 peas in a pod? 103 
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Both HDFN AND FNAIT are caused by parental blood cell antigen incompatibilities in which 104 

the mother becomes sensitized by transplacental transmission of fetal cells into the 105 

maternal circulation. The mother makes IgG antibodies to a paternal antigen on the surface 106 

of  these cells, which then cross the placenta, attack red cells or platelets , and cause fetal 107 

anemia or thrombocytopenia respectively. If severe enough, each of these effects can have 108 

fatal consequences for the fetus or newborn. Much of what we know about FNAIT has 109 

evolved based on recognizing its similarity to HDFN.  110 

With the passage of time, however, it has become clear that there are important differences 111 

between these disorders.  Amongst others these include: 112 

• Screening for Rh incompatibility is virtually ubiquitous in the United States, 113 

and the use of Rh Immune Globulin (RhIG) has almost entirely eliminated 114 

HDFN in this country, which is one of the most outstanding medical 115 

developments of the 20th century15. In contrast, there is currently no 116 

screening for patients at risk of developing FNAIT, and although that 117 

disorder is less common than HDFN, its consequences can be equally 118 

devastating7.  119 

• FNAIT often becomes manifest in the first pregnancy and may be quite 120 

severe at that time16, whereas in HDFN, the infant in the first pregnancy is 121 

rarely affected, and fetuses become progressively more severely affected in 122 

subsequent gestations15, 17. 123 

• The marked severity of thrombocytopenia in FNAIT is partly due to an 124 

inhibition of fetal megakaryocyte production by the maternal anti-platelet 125 

antibodies18, whereas, except for cases of Kell incompatibility, the fetal 126 
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anemia in HDFN appears to be exclusively due to destruction of circulating 127 

red blood cells.  128 

• HDFN causes anemia in utero which can be monitored non-invasively with 129 

serial MCA Doppler studies17 whereas there are no biomarkers of fetal 130 

thrombocytopenia that can currently be assessed non-invasively prior to the 131 

occurrence of an ICH 19.  132 

• Maternally-administered IVIG and steroids during the antepartum period is 133 

the way most cases of severely-affected FNAIT pregnancies are managed in 134 

the US, whereas in utero red cell transfusion and/or early delivery constitute 135 

standard management for severe cases of HDFN15, 17. 136 

• Fetal blood sampling is rarely performed in FNAIT since the medical 137 

treatment described above is virtually 100% effective in raising and then 138 

maintaining fetal platelet counts in a safe realm, whereas, women with HDFN 139 

are followed with serial MCA Doppler studies until it is determined that they 140 

need to be transfused in utero or delivered15, 17.   141 

• In HDFN, the fetus/newborn can suffer postnatal neurologic damage from 142 

hyperbilirubinemia caused by hemolysis, as well as developing other 143 

sequelae resulting from prolonged hypoxia, whereas in FNAIT, irreversible 144 

damage is almost always limited to cases complicated by intracranial 145 

hemorrhage20.   146 

 147 
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In this commentary, we will describe several new developments at different stages of their 148 

evolution that we believe may, to differing degrees, potentially revolutionize how FNAIT 149 

will be diagnosed and managed in the foreseeable future.  150 

 151 

Screening: Identifying the at-risk population 152 

 If screening and subsequent effective prophylaxis for FNAIT can be developed in a 153 

cost effective and safe manner, it would greatly reduce the incidence of that disorder. 154 

Several large population screening studies for FNAIT have been successfully performed in 155 

Europe21-23 and have demonstrated the following important findings:  156 

• Those studies have been performed with relatively small loss to follow-up 157 

and with platelet antigen typing having a very low (<<1%) error rate. 158 

• 75% of women who were found to have FNAIT caused by the HPA-1a antigen 159 

became sensitized at delivery in their first pregnancy21-23. This is markedly 160 

different from cases detected by clinically documented neonatal 161 

thrombocytopenia, in which 60% are affected in the mother’s first 162 

pregnancy16 163 

• Other features of FNAIT are also different if cases accessed by screening are 164 

compared to those clinically detected in neonates by documenting 165 

thrombocytopenia. For example, the incidence of severe thrombocytopenia is 166 

3-5 fold higher in the clinically identified cases. In other words, population 167 

screening may be identifying much more mild, asymptomatic disease. 168 

              It is important to note that approximately 28% of HPA-1a negative American  169 

women carry the DRB3*0101 HLA antigen. The latter identifies an immune response gene 170 

Jo
urn

al 
Pre-

pro
of



without which HPA-1a negative women almost never produce high levels of anti-HPA-1a 171 

antibodies24,25. The association of high titer anti-HPA-1a with DRB3*0101 is one of the 172 

strongest links of a specific antibody response to an immune response gene that is 173 

currently known. It is extremely rare for an HPA-1a negative woman to become 174 

significantly sensitized to her HPA-1 positive fetus in the absence of having the DRB3*0101 175 

antigen. Therefore, detection of that antigen is an essential component of a screening 176 

program designed to detect cases at risk for developing FNAIT.  177 

 The true at-risk population for the development of HPA-1a incompatible FNAIT in 178 

screening is approximately 1 in 200 women (0.5%). This assumes that very few 179 

DRB3*0101, HPA-1a negative women being screened will have pre-existing anti-HPA-1a 180 

antibodies.  Approximately 85% of those women who are HPA-1a negative, will have an 181 

HPA-1a potentially affected fetus. In order to identify this subset, the following studies 182 

would need to be performed: 183 

1. Maternal blood (already being sent for red blood cell typing on the first prenatal 184 

visit) would also be used to have her platelet genotype determined (figure 3). 185 

Currently maternal platelet typing has to be sent to a specialty laboratory. 186 

Whether this will continue to be necessary in the future remains to be seen.  The 187 

availability of high-throughput Elisa-based testing for HPA-1a may make this 188 

screening cheaper and easier to standardize26, but this has not undergone large 189 

scale testing. 190 

2. In the screened subset of HPA-1a negative women, it would also be necessary to 191 

determine the DRB3*0101 status of the mother, the genotype of the fetus using 192 
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cff DNA obtained from the maternal blood sample, and the presence or absence 193 

of anti-HPA-1A antibodies in maternal serum (figure 3). 194 

 195 

Therefore, the net effect of screening would be first to identify mothers at high risk 196 

of making anti-HPA-1a antibodies, i.e. those who are both HPA-1a negative and 197 

DRB3*0101 positive, and then to see if they have an HPA-1a positive fetus. In 198 

addition, screening will also identify a further subset in which such a patient already 199 

has produced anti-HPA-1a antibodies. The latter group would be directly referred to 200 

an MFM specialist to undergo evaluation for antenatal therapy.  201 

 202 

Fetal Typing: Cell-Free Fetal cffDNA 203 

Approximately 98% of Caucasian Americans are HPA-1a positive, and 75% of those 204 

individuals are homozygous for that antigen27, 28. If, however, the father of the baby (FOB) 205 

in a pregnancy conceived with an HPA-1a negative woman is a heterozygote, which occurs 206 

in approximately 25% of cases, 50% of their conceptions will be negative for the HPA-1a 207 

antigen and thus not at risk of FNAIT. Therefore, although the majority of pregnancies 208 

conceived by couples that include an HPA-1a negative woman and an HPA-1a positive male 209 

will have an HPA-1a positive fetus, approximately 15% will not. As a consequence, if the 210 

genotype of the FOB is not known to be HPA-1a1a, the genotype of the fetus must be 211 

determined. Previously, there were only three ways to perform fetal platelet antigen 212 

typing: e.g. obtaining fetal cells from chorionic villus sampling, amniocentesis29, or fetal 213 

blood sampling. Those methods are all invasive and thus have some associated risks. 214 

Presently, fetal platelet HPA-1a antigen typing can be done reliably as early as 10 weeks of 215 
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gestation using cell-free fetal DNA (cffDNA) detection in maternal blood obtained from a 216 

venipuncture30. This testing is now available in the United States and Western Europe for 217 

HPA-1a1b, but not yet for other platelet antigens. This form of assessing the fetal genotype 218 

for other platelet antigens may become available in the future, and, if so,  will further 219 

optimize and make safer the management of those less common causes of FNAIT. 220 

 221 

Prophylaxis: From Rhogam to “NAITgam” 222 

HDFN 223 

Prophylaxis has been remarkably successful in preventing cases of HDFN. RhD 224 

immunoglobulin (e.g. anti-D, Rhogam) is thought to prevent sensitization to RhD by 225 

blocking maternal production of her own anti-D antibodies when administered at 26-28 226 

weeks of gestation, at the time of delivery, and following episodes of maternal bleeding, 227 

invasive fetal testing procedures, or maternal trauma that may be associated with fetal-228 

maternal hemorrhage. Rh D immunoglobulin is a hyperimmune anti-D gammaglobulin that 229 

is manufactured by collecting the plasma of donors who have markedly elevated titers of 230 

antibody to Rh factor D31.  In the past, these donors were highly sensitized women who had 231 

had newborns affected with HDFN. Currently, many donors are Rh negative men, or women 232 

who are not capable of, or have chosen not to become pregnant. Those donors are 233 

periodically given injections of Rh-positive cells to ensure that their levels of anti-D 234 

antibodies remain high. A number of years ago, several studies explored whether 235 

polyclonal, plasma-derived anti-D serum could be replaced by a monoclonal anti-D 236 

antibody32. However, the many different structural variations in the D antigen were found 237 

to prevent a single monoclonal antibody from being highly effective in preventing the 238 
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development of maternal sensitization33. Therefore, anti-D immunoglobulin remains a 239 

polyclonal, plasma-derived product. 240 

 241 

“NAITgam”: 242 

It is certainly possible that hyperimmune gammaglobulin derived from the plasma of 243 

women who had prior pregnancies affected with FNAIT could provide prophylaxis in a 244 

similar fashion to that obtained with Rh immunoglobulin. One lot of such a product, called 245 

“NAITgam”, has in fact been produced from plasma donations of women who have high 246 

circulating levels of antibody to HPA-1a34. There will soon be a “proof of principle” trial to 247 

determine if giving that product to non-pregnant HPA-1a negative recipients who have 248 

been deliberately exposed to HPA-1a1a platelets prevents the recipients from making 249 

antibody to HPA-1a.  250 

 251 

There are very many uncertainties as to whether “NAITgam” can actually prevent FNAIT 252 

from occurring as effectively as anti-D immunoglobulin does for HDFN. There is no reason 253 

per se to doubt this, but very little experimental work outside of limited animal studies35 254 

exists to support it. On the positive side, this product probably has very little maternal 255 

toxicity. However, even if “NAITgam” is shown to be highly effective in providing 256 

prophylaxis in studies of non-pregnant patients, appropriate dosing and a schedule of 257 

administration must be determined during actual gestations. This will require large-scale 258 

trials of antepartum testing to demonstrate that an experimentally-verified strategy works, 259 

and that “NAITgam” is safe for both the mother and the fetus. Since severe cases of FNAIT 260 

caused by HPA-1a can not only occur in the first pregnancy but may occur as early as 18 261 
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weeks, prophylaxis for those cases would need to be started by the beginning of the second 262 

trimester12, and likely repeated on multiple occasions throughout the pregnancy.  263 

 264 

Treatment: Inhibition of FcRn 265 

Fc receptor (FcRn) is a unique Fc gamma receptor which binds IgG only at acidic pH36, 37.  266 

Free, unattached IgG is brought into an endothelial cell by pinocytosis from plasma, and 267 

passed into an endocytic vesicle called an endosome (figure 4). If the IgG is not “free” but 268 

has formed an immune complex with a platelet antigen, it may enter the endosome using a 269 

different pathway.  The acidic pH of the endosome leads to dissociation of the immune 270 

complex. The free IgG is then able to bind to FcRn, which is located on the inner membrane 271 

of the endosome. The IgG-FcRn complex is then translocated to the cell surface. Because 272 

plasma has a neutral pH, the IgG dissociates from the receptor and is released back into the 273 

maternal circulation (figure 4)38.  This recycling of IgG by FcRn results in maintenance of 274 

the normal half-life of IgG. 39, 40The same mechanism of IgG transport occurs within the 275 

placenta where it allows IgG to cross into the fetal circulation. When maternal IgG contains 276 

anti-HPA-1a antibodies, this delivery system leads to destruction of fetal platelets 277 

containing that antigen.  278 

 279 

Initial development of inhibitors of FcRn for clinical use was conceptualized as a 280 

therapeutic agent that should lower IgG levels, since recycling of that moiety would be 281 

significantly impaired36. Lowering all IgG levels would also diminish IgG autoantibody 282 

levels and, as such, would potentially have a beneficial effect on any IgG antibody-mediated 283 

disease. While not proven, it appears that anti-platelet antibodies in ITP are reduced by 284 
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FcRn inhibition to a greater extent than are the levels of free IgG. Several phase 2 and 3 285 

clinical studies have now demonstrated the efficacy and safety of FcRn inhibition as 286 

treatment in patients with IgG-mediated autoantibody disorders such as ITP39, 40, 287 

Pemphigus Vulgaris41 and Myasthenia Gravis42, with over 50% response rates in most of 288 

those trials.   289 

 290 

Although when administered at a dose of 1g/kg/wk in the antenatal management of FNAIT, 291 

IVIG is effective in maintaining a fetal platelet count >30,000/uL in many patients, higher 292 

doses are required in more severe cases. One placental perfusion study found that only by 293 

giving IVIG at a dose of 2g/kg/wk can 90% blockade of maternal transfer of IgG into the 294 

fetal circulation be achieved43. However, if FcRn blockade were complete, as can safely be 295 

achieved by appropriate dosage and scheduling of FcRn inhibitors, this should totally block 296 

passage of maternal IgG across the placenta in patients affected with either HDFN or 297 

FNAIT. Therefore, the use of these inhibitors could entirely eliminate the need to employ 298 

prednisone and IVIG at any doseage, with their attendant risk of substantial adverse side 299 

effects. An additional potential benefit of using FcRn inhibitors is that by substantially 300 

reducing the half life of IgG in the maternal circulation these agents would also significantly 301 

reduce the levels of anti-fetal platelet antibodies in her bloodstream. 302 

 303 

A potential drawback of FcRn inhibition in pregnant women, however, is that both 304 

maternal and fetal IgG levels would become greatly reduced.  The mother, however, would 305 

continue to have normal IgA and IgM levels as well as unimpaired T cell function 37. Phase 3 306 

studies using serial infusions of FcRn inhibitors will clarify whether there is any risk of that 307 
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therapy causing increased maternal infection, but thus far there has been no apparent 308 

evidence of that occurring in the studies that have been performed to date17,18. The fetus is 309 

not thought to “need” IgG in utero. After birth, however, a hypogammaglobulinemic 310 

neonate clearly would be at significantly increased risk for developing sepsis44.  One 311 

approach to deal with this issue would be to stop FcRn inhibition approximately 2 weeks 312 

prior to birth, and then to administer high dose IVIG to the mother several days prior to 313 

delivery in an attempt to both reconstitute her IgG reserve as well as to deliver 314 

transplacental “normal” IgG to the fetus. This approach is currently being utilized in the 315 

HDFN study described below.  An alternative, or supplementary, approach might be to 316 

administer IVIG intravenously to the neonate on the first day of life perhaps via the 317 

umbilical cord. 318 

 319 

An ongoing study of FcRn inhibition in severely affected pregnancies affected by HDFN is 320 

currently enrolling patients at several sites around the world (See clinicaltrials.gov 321 

NCT03842). In this study, beginning in the second trimester, nipocalimab, an inhibitor of 322 

FcRn, is administered weekly to pregnant women with a history of severe HDFN in prior 323 

pregnancies in order to prevent maternal anti-D from crossing the placenta. Despite its 324 

current relative rarity, HDFN was chosen over FNAIT for this proof of concept study 325 

because the availability of a non-invasively obtainable biomarker in HDFN safely allows for 326 

frequent monitoring of the effectiveness of FcRn inhibition therapy in the at-risk fetus. In 327 

other words, if MCA Doppler studies indicate that a fetus being treated with FcRn inhibition 328 

is failing therapy and developing significant anemia, rescue therapy with intrauterine red 329 

blood cell transfusions can be administered15, 17. No parallel non-invasive approach to fetal 330 
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monitoring currently exists for FNAIT, so the need for emergent rescue therapy could not 331 

be anticipated.  If this mode of treatment proves to be as beneficial as anticipated for HDFN, 332 

it should clearly be studied for FNAIT. Success in those trials could then lead to studying 333 

other maternal anti-fetal IgG-mediated diseases such as those caused by anti-Ro/La and 334 

anti-thyroid antibodies.   335 

  336 

Conclusion 337 

It is exciting to report that all of the modalities mentioned above are actively being 338 

investigated, and each of them may become important to varying degrees. Testing of free fetal 339 

DNA in maternal blood to determine fetal genotype for HPA-1a is now routinely attainable in 340 

the US.. This should be utilized whenever possible right now to eliminate invasive procedures 341 

done exclusively for that purpose.  DRB3*0101 is now well-accepted as a crucial component in 342 

determining the risk of sensitization to HPA-1a, and will have to be an integral part of 343 

population screening for HPA 1a. High throughput platelet antigen screening is now possible, so 344 

the technology for instituting population screening of women at risk for acquiring FNAIT 345 

certainly exists.  Studies for testing the efficacy of FNAIT propylaxis are in the very early stages, 346 

but one lot of “NAITgam” has already been made and is being investigated in proof of concept 347 

studies. The likelihood of combining both screening and prophylaxis to drastically reduce the 348 

incidence of FNAIT, however, is years away. Large scale clinical trials will need to be performed 349 

to evaluate efficacy, safety and cost-benefit before screening of all pregnancies and “NAITgam” 350 

prophylaxis of women at risk for developing FNAIT can become a reality. 351 
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Blocking transfer of maternal IgG to the fetus by inhibition of FcRn in HDFN is currently 352 

being studied. At least 4 different forms of this agent are also being evaluated for a number of 353 

indications in non-pregnant patients. If the studies in severe cases of HDFN prove to be safe and 354 

successful, we believe they hold great promise for revolutionizing the management of FNAIT.   355 

What could FNAIT look like in 2030 ? Ideally if screening and effective prophylaxis  for 356 

this disease in HPA 1a positive women become standard of care, severe FNAIT would be almost 357 

entirely eliminated,  as has occurred with Rho D incompatibility in HDFN. In those few cases of 358 

FNAIT that were subsequently  identified,which occurred because of lack of screening, failure of 359 

prophylaxis, or secondary to other platelet antigens, antenatal management  with an inhibitor 360 

of FcRn to block transplacental transfer of disease-causing maternal IgG would become routine. 361 

In turn, that safe and highly effective form of therapy would make treatment with IVIG and 362 

prednisone a thing of the past. It remains to be seen, however, whether these aspirations can 363 

be achieved. 364 

 365 

 366 

 367 

 368 

  369 
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Figure 1:  Depiction of maternal/fetal platelet antigen incompatibility in fetal/neonatal 
alloimmune thrombocytopenia

FNAIT is caused by an incompatibility between the antigenic composition of the mother‘s platelets (HPA-1b1b) and those of the fetus (HPA-1a), inherited 

from the father. Fetal platelets enter the maternal circulation and cause an immune reaction, leading to maternal production of HPA-1a antibodies that 

subsequently cross the placenta and lead to fetal thrombocytopenia.  This leads to a temporary bleeding state, which can cause intracranial hemorrhage. 

Figure reproduced with permission from NAITbabies.org. 
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Figure 2: Algorithm for management of FNAIT in women with a subsequent affected pregnancy

A severity-based, minimally invasive medical approach for antenatal management of affected pregnancies. Reproduced 

from Pacheco et al. Fetal and neonatal alloimmune thrombocytopenia: a management algorithm based on risk 

stratification. Obstet Gynecol 2011;118:1157-63
Jo

urn
al 

Pre-
pro

of



Theoretical Screening Process for FNAIT prophylaxis: estimated affected pregnancies per 1,000,000 deliveries

Maternal HPA-1a1b typing 

performed at 10 weeks 

(1,000,000 pregnancies)

2% (20,000) Mothers HPA-

1b1b

Screen for DRB3*0101 and 

Anti-HPA -1a antibody

1%  DRB3*0101+ and Anti-

HPA-1a antibody positive; 

refer for MFM management 

(already alloimmunized, not 

eligible for prophylaxis)

72% DRB3*0101 negative 

(low risk for FNAIT, no need 

for prophylaxis)

27% (5,346) DRB3*0101 

positive, Anti-HPA-1a 

antibody negative

cffDNA sent for fetal HPA 

typing

15% HPA-1a negative (Fetus 

not at risk)

85% (4544) Fetus HPA-1a 

positive (Fetus at risk for 

developing NAIT, eligible for 

prophylaxis) 

98% HPA-1a + (no further 

screening needed)
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Figure 4: Neonatal Fc Receptor with free IgG and bound IgG entering cell for 

recycling

The neonatal Fc receptor (FcRn) is a unique Fc gamma receptor which binds IgG only at acidic pH. Free, unattached IgG is brought into an endothelial cell 

by pinocytosis from plasma, and passed into an endocytic vesicle called an endosome. We believe that IgG bound to blood cells enters the acidified 

endosome via attachment to other external FcRs and then, like IgG that enters by pinocytosis, binds to FcRn on the inner surface of the acidified 

endosome. The FcRn then traffics the IgG to the cell surface where it detachs from FcRn since it is in neutral (extracellular) Ph.  Artwork by Iris Az. 
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