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ABSTRACT  
Introduction: ARC syndrome (arthrogryposis-renal dysfunction-cholestasis) is a rare letal multisystemic 
autosomal recessive disease due to a mutation in the VP33B gene on chromosome 15q26.1.  

Cases presentation: the authors reported two newborns of Tunisian consanguineous parents, who pre-
sented the three characteristic features of ARC syndrome. Their blood smear showed large and pale plate-
lets which is characteristic in this syndrome. The two children were dead respectively at the age of 40 days 
and 2.5 months because of sepsis. 

Conclusion: the presence of agranular and large platelets in newborns suffering from cholestasis, proximal 
tubulopathy and orthopedic problems should be considered as an important diagnosis criteria.
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INTRODUCTION
Since the first report of arthrogryposis, renal dysfunc-
tion and cholestasis (ARC) syndrome by Lutz-Richner 
and Landolt in 1973 [1], this very rare and lethal infantile di-
sease has been reported worldwide.ARC syndrome 
is a rare multisystem disorder which is fatal; death 
occurs generally in the first year of life. It’s an au-
tosomal recessive disease due to a mutation in the 
VP33B gene on chromosome 15q26.1 [2]. The cardi-
nal clinical features of the syndrome include choles-
tasis with normal serum gamma-glutamyl transpeptidase 
(g-GT) activity, arthrogryposis, and renal disorders (re-
nal failure, renal tubular dysfunction) [1-3]. Bleeding 
problems have been also reported in this syndrome 
secondary to abnormal platelet’s morphology and function. 
Few reports on ARC syndrome have described abnormal 
platelets [2, 4-6]. We report here two new cases of 
ARC syndrome who presented documented abnor-
mality of platelet’s morphology and function.

CASE REPORT
Case n°1: a male infant, was admitted at the age of 

9 days for jaundice which was noticed on day 5. He was the 

fifth child to consanguineous healthy parents. He was 
born at term after an uneventful pregnancy, weigh-
ting 3300 g (50th percentile). There was no ma-
ternal history of gestational diseases, neither was 
there any positive maternal infection serology or 
drug intake. However, there was a history of death 
of two brothers respectively at the age of 40 days 
and 4 months; they presented neonatal jaundice and 
skeletal abnormalities, whereas, his two sisters were 
healthy.At birth, arthrogryposis was noticed, but no 
evident other malformations.  On admission, the 
clinical examination revealed dysmophism (low set 
ears, arched palate, retrognatism),   ichtyosis, arthrogry-
posis (Figure.1), jaundice with normal colored stools, 
but no hepatomegaly.

Figure 1 : arthrogrypose



  Revue Maghrébine de Pédiatrie, N ° 27  Juillet / Septembre 2022 55

Laboratory tests showed high blood levels of to-
tal bilirubin (366.6 µmol/l) and direct bilirubin (247 
µmol/l). Whereas, alanine transferase and aspartate 
aminotransferase levels were normal. Gamma-glu-
tamyl-transferase (GGT) activity was normal (21 
IU/l). Biological tests also revealed hyperchlore-
mic metabolic acidosis with mild proteinuria and 
increased urea (14.2 mmol/l) and creatinine (92 
µmol/l). Thyroid tests function were normal and 
urine culture was negative for bacteria. Abdominal 
ultrasound examination was normal.
After initial investigations, he was discharged and 
was readmitted at 30 days of life when he presented 
a mild dehydration and growth failure. His weight 
was 2.6 kg (-2,5DS), his height was 49 cm (-2DS). 
We noticed a bleeding tendency during blood sam-
pling. The platelet count was normal, however pla-
telet morphology was abnormal. In fact, the blood 
smear showed pale-appearing platelets consistent 
with gray platelet syndrome (Figure.2). Platelet 
Function Analyser (PFA100) was prolonged. 

Figure 2 : pale appearing platelets

The patient showed marked growth failure despite 
of high caloric enteral feeding and presented two 
febrile episodes. He was dead at the age of 40 days 
because of severe sepsis.

Case n°2: A male infant, born to consanguineous pa-
rents, was admitted at the age of 40 days, because 
of jaundice noticed since 5 days of life. His brother 
was died at the age of 50 days because of icterus 
and bacterial sepsis. The infant was the fourth child 
of the couple, was born at term, weighting 3400 
g. The clinical examination revealed dysmorphic 
features, hypotonia, icterus without hepatome-
galy, partial discolored stools and club feet. Liver 
investigations were performed which revealed hy-
perbilirubinemia, normal transaminases, and nor-
mal gamma-glutamyl-transpeptidase (AST: 57 IU/l, 
ALT: 45 IU/l, Total bilirubin: 175.2 µmol/l, direct Biliru-
bin: 161 µmol/l, GGT: 12 IU/l). Prothrombin time was 
normal (91%). He had hyperchloremic metabolic 
acidosis without glucosuria and normal blood levels 
of urea and creatinine. Thyroid function tests were 
normal. Abdominal ultrasound was normal.
Complete blood count showed severe anemia (Hb: 

5.9 g/dl) and normal platelet count. He had prolonged 
PFA 100. Peripheral blood smear revealed large and 
pale platelets (Figure.3).

Figure 3 : large and pale platelets

Despite continuous enteric feeding, the infant had 
marked failure to thrive and presented several epi-
sodes of dehydration with hypernatremia despite 
the absence of gastrointestinal troubles, this was 
explained by polyuria.
 Moreover, he had two episodes of bacterial sep-
sis. The first was due to Staphylococcus aureus that 
was treated by intravenous antibiotics. The second 
was due to Klebsiella pneumonia multiresistant that 
resulted in his death at the age of 2.5 months. 

DISCUSSION
Most of  the reported cases of ARC syndrome in the 
literature were in Pakistani infants, rarely in Saudi 
Arabia, Turkey, Oman, North Africa, Italy and Por-
tugal [5]; suggesting that the occurrence of this 
condition is common in communities where the 
rate of consanguineous marriage is very high. Our 
patients were born to consanguineous parents and 
have a charged family history of similar cases. 
ARC syndrome is a fatal condition characterized 
by three key features: arthrogryposis, renal tubular 
dysfunction and cholestasis with low or normal GGT 
levels [2, 3]. This triad was the basis of the diagnosis 
of ARC syndrome in our patients, because molecular 
investigations of this syndrome are currently una-
vailable in our country. Other clinical manifestations 
were observed, including dysmorphic features, fai-
lure to thrive, ichtyosis, hypothyroidism, congenital 
heart disease, cerebral malformations like agenesis 
of the corpus callosum, nerve deafness, recurrent 
infections and platelet abnormalities [3].
Structural abnormalities seen in ARC platelets are 
similar to those observed in gray platelet syndrome: 
increased platelet size, a pale appearance in blood 
films and absence of alpha granules with increased 
γ granules [7]. Platelet function is affected; most au-
thors reported reduced aggregation with arachido-
nate and adenosine diphosphate (ADP) [4, 7], they 
conclude that VPS33B is included in intracellular 
vesicle trafficking, being essential for the develop-
ment of platelet α granules [7].
This hematological manifestation was considered 
by Kim and al [4] as a cardinal feature of this condi-
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tion and can be useful as a non-invasive diagnostic 
marker for ARC syndrome. In fact, they reported 12 
cases of ARC syndrome. In all cases, close examina-
tion of peripheral blood smear showed large, pale 
and agranular platelets similar to those seen in gray 
platelet syndrome. Thus, peripheral smear can be 
used as it is available and non-invasive to screen for 
bleeding disorders in patients with ARC syndrome.
Because of platelets abnormalities in ARC syn-
drome, invasive procedure such us organ biopsy 
may cause bleeding and should be avoided.
Our patients had large, pale appearance platelet in 
addition to the characteristic features of the syn-
drome. As a lethal multisystem disorder, prognosis 
in ARC disorder is very poor. Most patients succu-
mbs within the first year of life after developing re-
current infections, severe hydropenia du to tubular 
dysfunction, acidosis or internal hemorrhaging [3].

CONCLUSION
The combination of cholestasis, tubular disorder 
(acidosis, polyuria) and orthopedic problems sug-
gests the diagnosis of ARC syndrome. A blood pe-
ripheral smear greatly facilitates the diagnosis in 
countries where the molecular investigation is not 
available. Unfortunately, prenatal diagnosis cannot 
be performed to prevent the recurrence of such le-
thal disease in the following pregnancies.
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