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Case History:

A Genetics consult was requested on a 12-week old Hispanic 
male infant with chronic osmotic diarrhea. This pregnancy was 
complicated by young maternal age, intra-uterine growth retarda-
tion, pruritic urticarial papules and plaques of pregnancy, mater-
QDO� K\SHUWK\URLGLVP�� LURQ� GH¿FLHQF\� DQHPLD�� DQG� WUDQVDPLQLWLV��
Mother was late to receive prenatal care and followed up inconsis-
tently during pregnancy with her health care provider.  The infant 
was delivered at 36w 6d by induced vaginal delivery for IUGR to 
a 17-year-old primigravida mother. Birth weight was 2035g (0.08 
%ile), birth length was 46.5 cm (3rd percentile), and birth head 
circumference was 31 cm (0.32 %ile). There were no other post-
natal complications, and the baby was discharged home with his 
mother. 

The infant reportedly breastfed well at home but did not gain 
ZHLJKW��+H�KDG�QRUPDO�JUHHQ�VWRROV�IRU�WKH�¿UVW�WKUHH�ZHHNV�RI�OLIH��
after which he presented with chronic recurrent diarrhea. He was 
KRVSLWDOL]HG�ZLWK�FDFKH[LD��VHYHUH�K\SHUQDWUHPLD�DQG�K\SHUFKOR-
remia with metabolic acidosis, likely due to malabsorption.

The family history was non-contributory for chronic diarrhea in in-
IDQWV��\RXQJ�LQIDQW�GHDWKV�RU�RWKHU�VLJQL¿FDQW�PHGLFDO�SUREOHPV��
Mother declined to provide any information about the infant’s fa-
ther.

The chromosome microarray analysis detected many large re-
JLRQV�RI�WKH�DEVHQFH�RI�KHWHUR]\JRVLW\��$2+���7KHVH�UHJLRQV�RI�
KRPR]\JRVLW\� �52+��� WKDW�ZHUH���PHJDEDVHV�RU� ODUJHU��HQFRP-
passed 735 megabases in total, or at least 26% of the genome. 

Consultant’s Report:

The baby was not dysmorphic, but underweight, alert and respon-
sive to the examiner. The tone was normal. Although the chromo-
VRPH�PLFURDUUD\�UHVXOWV�ZHUH�QRW�GLDJQRVWLF�RI�D�VSHFL¿F�JHQHWLF�
disorder, the extent of ROH  implied that the pregnancy resulted 
from incest. It also increased the possibility of an autosomal reces-
VLYH�GLVRUGHU�GXH� WR�KRPR]\JRVLW\� IRU�D�SDWKRJHQLF�YDULDQW� LQ�D�
gene or genes that were identical by descent. 

Within the ROH, there were 28 genes associated with diarrhea 
(KWWS���¿UHÀ\�FFV�PLDPL�HGX�FJL�ELQ�52+�52+BDQDO\VLVBWRRO�FJL). 
3DWKRJHQLF� YDULDQWV� LQ� WKUHH� RI� WKHP�� (3&$0�� 1(852*�� DQG�
SLC5A1 were associated primarily with congenital/ neonatal on-
set chronic diarrhea.  Molecular genetic testing by sequencing and 
del/dup analysis was recommended using a gene panel in which 
these three genes were also included. 

7KH�JHQHWLF�WHVWLQJ�GHWHFWHG�KRPR]\JRVLW\�IRU�D�OLNHO\�SDWKRJHQLF�
YDULDQW�LQ�1(852*���F�����&!$��S�$UJ���6HU���3DWKRJHQLF�YDUL-

DQWV�LQ�1(852*��FDXVH�FRQJHQLWDO�PDODEVRUSWLYH�GLDUUKHD����LQ-
herited in an autosomal recessive manner. 

The social situation required a social services consultation and 
the mother, a minor, was placed in the care of Child Protection 
Services. Her father was arrested. 

Chromosome microarray analysis (CMA) can detect copy number 
variants (CNVs), which are losses or gains of chromosome ma-
terial that are submicroscopic and undetectable on routine chro-
PRVRPH�DQDO\VLV��&0$�DQDO\VLV�WKDW�XWLOL]HV�D�VLQJOH�QXFOHRWLGH�
SRO\PRUSKLVP��613��SODWIRUP�FDQ�DOVR�GHWHFW�³UHJLRQV�RI�KRPR-
]\JRVLW\´��52+��DFURVV�WKH�JHQRPH�ZKHQ�613V�DUH�FRQWLQXRXVO\�
KRPR]\JRXV�ZLWK�QR�LQWHUYHQLQJ�KHWHUR]\JRVLW\��7KHVH�52+�PD\�
be due to:  

- Uniparental disomy (UPD), which is the inheritance of a chro-
mosome or a portion of a chromosome pair from the same 
parent

- Parental consanguinity

- Regions inherited from a recent common ancestor that are 
identical by descent

Identifying ROH can provide the clinical diagnosis, in the case of 
UPD for a chromosome where the clinical features are consistent 
with the UPD. ROH can also indicate an increased risk for au-
WRVRPDO�UHFHVVLYH�GLVRUGHUV�GXH�WR�KRPR]\JRVLW\�IRU�SDWKRJHQLF�
variants in genes within the ROH. 

An unintended consequence of CMA analysis on an SNP platform 
is identifying parental relationships that are unreported, including 
incest. Theoretically, the fraction of the genome or autosome that 
LV�KRPR]\JRXV��)URK���FDQ�EH�FDOFXODWHG�IRU�D�JLYHQ�SDUHQWDO�UHOD-
tionship in a presumed outbred population: 

Laboratories that detect and report ROH are encouraged to in-
FOXGH� WKH�SHUFHQW� KRPR]\JRVLW\�� EXW� QRW� WKH�GHJUHH�RI� UHODWLRQ-
ship. It falls to the clinician to interpret and return these results 
WR�SDWLHQWV��7KH�ODERUDWRU\�UHSRUWHG�KRPR]\JRVLW\�IRU�����RI�WKH�
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³+H�ZDV�KRVSLWDOL]HG�ZLWK�FDFKH[LD��
severe hypernatremia and 
hyperchloremia with metabolic acidosis, 
likely due to malabsorption.”
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JHQRPH� LQ� WKLV� LQIDQW��ZKLFK� LQGLFDWHG� WKDW� WKH� SDUHQWV� DUH� ¿UVW�
degree relatives. 

Sexual relations between close relatives are illegal in most juris-
GLFWLRQV��7KH�VSHFL¿F� ODZV�PD\�YDU\� LQ�KRZ�³UHODWHGQHVV´� LV�GH-
¿QHG��3UDFWLWLRQHUV�KDYH�D�GXW\�WR�UHSRUW�VXVSHFWHG�FKLOG�DEXVH��
although they may not be responsible for reporting incest involving 
consenting adults, even if this is illegal in their jurisdiction.

Practical Applications:

- Almost all CMA platforms are SNP-based. While the main 
purpose of the clinical testing is to evaluate for copy number 
gains and losses , CMA can identify parental consanguinity, 
including incest.

- The laws regarding duty to report incest/ abuse/ statutory 
rape vary by state. Knowledge of the  legal requirements and 
compliance is essential when incest is inadvertently identi-
¿HG�RQ�FOLQLFDO�WHVWLQJ�

�� <RXQJ� PDWHUQDO� DJH� DQG� KRPR]\JRVLW\� IRU� WKH� VDPH� DE-
normal allele by themselves should raise concern for incest 
even without a microarray. 
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