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Case Report

A FANCA mutation carrier with enhanced toxicity to 
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INTRODUCTION

Genome instability syndromes are a group of hereditary diseases caused by mutations in germline 
genes encoding the deoxyribonucleic acid (DNA) damage response pathways, which leads to 
defects in genome maintenance, sensitivity toward various therapeutic agents, and enhanced 
susceptibility to malignancy.[1] Fanconi anemia (FA) is a rare autosomal recessive disorder, 
included under the above-mentioned sect, which leads to defects in the DNA repair pathway 
that precipitates oncogenesis and is a source of excessive radiotherapy and chemotherapy 
sensitivity. FA patients usually develop solid tumors, such as squamous cell carcinoma (SCC) of 
the upper gastrointestinal, gynecological, and head and neck cancers. However, their demise is 
more often than not from hematologic malignancies, such as leukemia or bone marrow failure 
syndromes.[2] Moreover, FA is a cause of excessive toxicity to major cancer treatment modalities 
such as radiotherapy and cytotoxic agents, with reported cases varying from fulminant and fatal 
toxicities in the lowest doses to excellent treatment toleration at even high doses.[3,4] Although 
not a rare occurrence, we report a case of a young FANCA mutation carrier woman with head 
and neck malignancy who was treated with chemotherapy and radiotherapy, where unexpected 
multiple acute toxicities occurred to treatment which prompted treatment de-escalation.
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CASE REPORT

A 37-year-old lady with comorbidity of diabetes mellitus 
presented to our outpatient department in March 2022 with 
a history of hard palate growth. She had a positive family 
history of carcinoma colon in her brother and endometrial 
cancer in her mother. She was evaluated at our center 
and diagnosed to have a locally advanced SCC of hard 
palate extending to other parts of the oral cavity which 
was not amenable for surgery. Her case was discussed in a 
multidisciplinary tumor board and planned for neoadjuvant 
chemotherapy followed by reassessment for concurrent 
chemoradiation. She was started on induction chemotherapy 
with Docetaxel-Cisplatin-5-Fluorouracil (TPF) regimen. 
She had prolonged pancytopenia post the first cycle of 
chemotherapy of more than 1 month which was complicated 
by mucositis and long-term hospitalization was required. 
Pus culture from the oral cavity showed Coagulase negative 
staphylococcus and Escherichia coli. She was given antibiotics 
as per sensitivity. Because of the toxicity and incomplete 
recovery of cytopenias, she was planned for hypofractionated 
radiotherapy with biological agents. She completed 15 
fractions of radiotherapy with two doses of nimotuzumab. 
She developed a severe infection, pancytopenia, and 
mucositis after the above treatment and required admission. 
This time around the hospitalization was complicated by 
acute suppurative otitis media, the culture of which grew 
E. coli. Culture specific antibiotics were instituted, and she 
was discharged once a bit stable. On discharge, she still 
had mucositis and otitis media which were recovering. She 
was followed up in the outpatient department and had a 
partial recovery, but the tumor was still persistent. Because 
of undue toxicity to chemotherapy, she was evaluated for 
the possibility of abnormalities in DNA repair defects. She 
was planned for oral metronomic therapy alone for further 
treatment. The DNA repair defect test revealed a frameshift 

variant in Fanconi’s Anemia (FANCA[p.Val107PhefsTer31-
pathogenic] and FANCC[VUS]) genes leading to a loss of 
function, probably a FANCA abnormality carrier [Figure 1]. 
The possibility of this variant being homozygous could 
not be ruled out since the allelic burden was borderline 
to 90%. However, the opposite gene/allele did not show 
any large deletions on next-generation sequencing (NGS) 
post processing. Further, testing with Multiplex-Ligation 
Dependent Probe Amplification was suggested. This could 
not be done due to logistic reasons. However, there was a 
classic genotype-phenotype correlation of FA in this case.

DISCUSSION

As mentioned previously, FA is a complex genetic abnormality 
characterized by hematological issues, congenital defects, 
and inability to repair DNA interstrand cross-links thereby 
resulting in cancer predisposition. It was first described 
by Swiss pediatrician Guido Fanconi in 1927.[5] The major 
function of the FA pathway is to maintain genomic stability 
during DNA replication and assist in the DNA damage 
repair process. Promoter hypermethylation and germline 
monoallelic mutations of FA genes confer an enhanced 
risk for the development of multiple cancers including 
hematological and various solid tumors.[6,7] Hypersensitivity 
to DNA crosslinking chemotherapeutic agents, such as 
mitomycin C, platinum agents, and diepoxybutane (DEB) 
is another major feature of FA. Excessive toxicity following 
chemotherapeutic agents is not solely attributable to FA. It 
has been observed in a broad range of genome instability 
syndromes, such as Xeroderma pigmentosum, Bloom 
syndrome, Werner syndrome, and Ataxia-telangiectasia.[1] 
Moreover, in the analysis of the genome of nine common 
cancer types done by the Cancer Genome Atlas, FA genes 
were altered in 40% of the tumors.[5]

Figure 1: Genetic analysis report.
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For an oncologist, it is impossible to recognize FA carriers 
during outpatient visits unless a positive FA history is 
present, which is indeed a rare situation. Rapid methods 
for quickly screening patients before chemotherapy or 
radiotherapy have not yet been validated for clinical use. 
Colony survival assays can yield definitive results in 12 weeks 
and predict advanced warning indications of hypersensitivity 
to chemotherapy and radiotherapy in such patients.[8] More 
sensitive and reliable assays are needed to identify a larger 
portion of heterozygous patients, which probably includes 
around 5% of the population.[9] Auerbach et al. identified 
that it was possible to distinguish between FA controls and 
heterozygotes using the DEB test.[10] However, now, it has 
been recognized that the DEB test can yield false-negative 
results in patients with somatic mosaicism and cannot be 
utilized reliably to distinguish between FA carriers and 
normal individuals.[11] Modern genetic analyses, for example, 
whole-genome sequencing and NGS technologies, which 
investigate the complete genome of an individual, can be 
deployed in making a successful differential diagnosis of a 
genetic disorder but results in a delay of treatment initiation in 
cancer patients.[12] Moreover, these tests also identify variants 
of unknown significance, whose pathogenicity cannot be 
deduced without further follow-up analyses. Hence, in 
resource constrained settings, such expensive investigations 
are rarely feasible. Thus, the need of the hour is to develop 
methods to detect such variants in a more resourceful way at 
the same time in a more discernible manner.

Several case reports of FANCA gene mutations leading 
to chemotoxicity and radiotoxicity have been described. 
As indicated earlier, patients with FA who survive until 
adolescence typically develop SCCs of the head and neck, 
female genital tract, etc.[6] These malignancies are frequently 
associated with Human Papilloma Virus (HPV) infection and 
often have multifocal distribution. There are several reports 
on young FA patients with multiple HPV associated SCC, 
indicating a possible relationship between HPV-associated 
malignancies and FA mutations.[13] However, in our case, p16 
testing (a surrogate for HPV) in biopsy showed a negative 
result. Further, HPV polymerase chain reaction genotyping 
was not contemplated.

CONCLUSION

There are no standard guidelines for the management of 
FA patients with malignancies except based on sporadic 
case reports. Patients with FA heterozygosity have a high 
rate of complications from chemotherapy and radiotherapy. 
The use of precision medicine in oncology treatment is 
further highlighted by this case report with a relatively 
early-onset cancer to identify any predisposing syndromes. 
A  multidisciplinary team management is essential to 
perform an in-depth patient evaluation, followed by rapid 

and appropriate genetic analyses, to pinpoint a possible 
underlying hereditary genome instability syndrome. There is 
an urgent need for new rapid and predictive in vitro assays to 
assess chemotherapy and radiotherapy responses. Until then, 
the treatment should be individualized.
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