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T

he role of vitamin K prophylaxis to prevent
vitamin K deficiency bleeding (VKDB) in
healthy newborns is well established.
Secondary vitamin K deficiency has been
reported in association with poor oral intake and use of
broad-spectrum antibiotics in children and adults [1,2].
This phenomenon is under-recognized and underdiagnosed in newborns, and there is paucity of literature
related to secondary vitamin K deficiency. The practice
of weekly supplementation of vitamin K to newborns in
hospital settings is thus ‘empirical’ and not well studied.
In this issue of Indian Pediatrics, Sethi, et al. [3] report
the prevalence of vitamin K deficiency in hospitalized
newborns receiving antibiotics, and the role of routine
vitamin K administration in prevention of coagulation
abnormalities. The authors have compared the
prevalence of vitamin K deficiency after intramuscular
vitamin K on day 7 versus no vitamin K administration, in
neonates with sepsis receiving prolonged (>7 d)
antibiotic therapy, in a well-designed randomized
controlled trial. Using PIVKA II (protein induced by
vitamin K absence or antagonism) levels (>2 ng/mL) as
marker of vitamin K deficiency, they observed
biochemical vitamin K deficiency in both groups with no
evidence of difference in coagulation abnormalities or
clinical bleeding between the two groups.

week [5]. The study [3] population had several of these
risk factors predisposing to vitamin K deficiency.
The authors report very high PIVKA II levels at
endline in both the groups, but with no difference in
coagulation status. PIVKA II levels are normally absent
from sera and its presence reflect partially carboxylated
prothrombin in plasma suggesting vitamin K deficiency.
Traditional coagulation tests (Prothrombin Time, Partial
Thromboplastin Time) are neither sensitive nor specific
for VKDB. The advantage of using PIVKA II is that it is
detectable before any changes occur in the conventional
coagulation tests, and helps identify early or subclinical
vitamin K deficienccy. The high PIVKA II levels reported
in the study are alarming. PIVKA II levels have been
reported in the literature with wide variations. This could
be due to different assay methods used, and their
detection limits. Ethnicity or socioeconomic differences
of the studied populations may also be contributory. The
biggest drawback of using PIVKA II assay is lack of
established normal values and standards. Hence, its
usefulness as predictor of subclinical vitamin K
deficiency remains to be demonstrated [6]. Increased
PIVKA II may be observed in context other than vitamin
K deficiency, and significant association between PIVKA
II concentrations and the administration of antibiotics has
been reported [7].

The authors report subclinical vitamin K deficiency
in all neonates in whom PIVKA II levels were measured.
Secondary vitamin K deficiency due to prolonged
antibiotic therapy is postulated to be due to Nmethylthiotetrazole (NMTT) moiety containing
antibiotics (e.g., cephalosporins), which are known to
undermine vitamin K synthesis or its metabolism [4].
Antibiotics also cause replacement of normal gut flora
resulting in deprivation of the natural source of vitamin
K. Beyond antibiotics, several other factors contribute to
vitamin K insufficiency – the severity of underlying
illness, associated renal or hepatic dysfunction, poor oral
intake, delayed feeding, malabsorption, and poor
nutritional status. Cumulative intake of human milk is
also known to regulate the vitamin K status in the first
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This study also reflects a weak clinical correlation
between the biochemical indicators and abnormal
bleeding in infants with vitamin K deficiency. This is
paradoxical, as despite significant coagulation
derangement observed biochemically, it did not translate
to a bleeding phenotype. This study was not powered to
detect VKDB, which is a rare event and sample size
required to detect any difference in clinical bleeding will
be much larger. Our understanding of the precipitating
factors that trigger VKDB in an individual infant are less
well understood.
It is worth noting that the study reported high
prevalence of biochemical vitamin K deficiency in both
the groups despite vitamin K administration. This raises
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questions about efficacy of the prophylactic dose of
vitamin K. It is a matter of speculation that multiple comorbid factors, maternal nutritional status or the antibiotic
itself may directly or indirectly affect the action of vitamin
K. It needs to be investigated whether such infants may
benefit from vitamin K at shorter intervals or higher
dosages due to pharmacogenetic variations or
polymorphism of genes for enzymes involved in vitamin k
dependent coagulation factors [8].
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The question remains regarding the clinical
implications of this study [3]. Clinicians need to be aware
that vitamin K deficiency is ‘silent’ problem in
hospitalized newborn. Newborns on antibiotic therapy
develop subclinical vitamin K deficiency, which is usually
multifactorial and needs to be anticipated. PIVKA II is a
biomarker reflecting low vitamin K levels, but it lacks
normal reference range, and may not be directly associated
with VKDB. A correct prophylaxis should prevent vitamin
K deficiency, but the question of how best can we detect
this deficiency early remains unresolved. There are several
knowledge gaps in our understanding of the complex
interaction between vitamin K and antibiotics. Further
studies should attempt to investigate these complex
interactions so that clinical decisions about vitamin K
prophylaxis become evidence-based and not experiencebased, for experience is the ability to make the same
mistake again and again with increasing confidence.
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