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Intracranial hemorrhage due to late
vitamin K deficiency in infants
in Albania

[lirjana Klironomi', Ermela Celaj', EImira Kola', Robert Lluka', Durim Sala’, Irena Kito',
Durim Celaj?, Inva Gjeta', Sashenka Sallabanda’

With vitamin K prophylaxis, late vitamin K deficiency bleeding disease (VKDB) has been reduced, but can still occur and in 50% of
cases it presents with intracranial hemorrhage (ICH). We emphasize that vitamin K prophylaxis prevents the classical form of hemor-
rhagic disease and to a lesser extent prevents late VKDB. Our aim is to increase the awareness of late VKDB in all pediatricians. Data
on seven infants treated for ICH due to late VKDB in Albania during January-December 2012 are analyzed. Diagnosis was made ac-
cording to the International Consensus definition of VKDB. We evaluated clinical presentation, time to diagnosis, coagulation data,
hospital course and outcome. During the one-year period, there was an increase in the incidence of late VKDB in Albania, presented
with ICH in=20/100 000 live births, even with the vitamin K 1 mg i.m. prophylaxis in the first hour of life. The most frequent presenting
complaints were seizures (100%) and vomiting (42.8%). The most frequent examination findings were coma (85.7%) and fontanelle
bulging (71.4%). Radiologic findings varied and included subdural (71.4%), parenchymal (14.3%) and intraventricular (14.3%) find-
ings. Only one patient underwent surgery for ICH evacuation. Delayed diagnosis was recorded in two cases (28.6%), both died. In
conclusion, prophylaxis with vitamin K T mg i.m. at birth may be insufficient to prevent late VKDB. Pediatricians should keep in mind
the probability of VKDB in infants because early recognition and management are important to decrease the mortality associated
with VKDB.
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INTRODUCTION

Intracranial hemorrhage (ICH) is a frequent manifestation of
vitamin K deficiency in infancy (1-5). It is the presenting
symptom in approximately 50% of cases with late vitamin K
deficiency bleeding disease (VKDB) in Western Europe, with
even higher rates (up to 82%) in developing countries (1-3,
6, 7). VKDB results in death and severe disability in 33% of
affected newborns (4). With vitamin K prophylaxis, late VKDB
has been reduced, but still remains a concern in the 21¢
century because it is a potentially life-threatening bleeding
disorder.

Through our reports, we would like to emphasize that vita-
min K prophylaxis prevents the classical form of hemorrhag-
ic disease and to a lesser extent prevents late VKDB. On the
other hand, we would like to increase the awareness of late
VKDB in all pediatricians.

METHODS

Data on seven infants treated for ICH due to late VKDB in
Albania during one year (January 2012 — December 2012)
were analyzed. Late intracranial VKDB was defined as intra-
cranial bleeding and confirmed using computer tomogra-
phy (CT) or magnetic resonance imaging (MRI) in infants
aged 8 days to 6 months, when the prothrombin assay re-
sults were grossly abnormal compared with the standards
for age: international normalized ratio (INR) >4 control val-
ue, prothrombin time (PT) >4 control value, and at least one
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TABLE 1. Clinical, laboratory and radiological findings at admission

Pat. Age Head GCS Seizu- Vomi- Fonta-

Nr I.D.  (days) CTscan (points) res ting nelle Pupil
1T AH 47 Subdural 7 + = Bulging N
and diffuse
intra-
parenchymal
hemorrhage
2 KR 32 Subdural and 7 + + N N
inter-
hemispheric
hemorrhage
3 TFE 40 Subdural 5 + - Bulging  Anisocoria
hematoma
with significant
midline shift
4 1S, 42 Diffuse intra- 14 + - N N
parenchymal
hemorrhage
5 MJ. 45 Intraventricular <4 + + Bulging  Areactive
hemorrhage bilateral
with mydriasis
hydrocephalus
and cerebral
edema
6 SL 46 Infratentorial <4 + + Bulging  Areactive
hemorrhage bilateral
mydriasis
7 ELL 45 Subdural 7 + - Bulging N
hematoma

of the following was present: 1) platelet count normal or
raised and normal fibrinogen; 2) prothrombin assay re-
turned to normal after vitamin K administration; and 3) con-
centration of proteins induced by vitamin K absence (PIVKA)
exceeded normal controls (according to the International
Consensus definition for VKDB) (1).

In all cases, we evaluated clinical presentation, neurologic
symptoms, time to diagnosis, coagulation data, imaging
findings to evaluate the extent and site of hemorrhage (CT
or MRI'was performed in all infants), neurosurgical interven-
tion, hospital course and neurodevelopmental outcome.
Coma was evaluated according to the modified Glasgow
Coma Scale (GCS) for infants and children.

RESULTS

Seven infants were treated for ICH due to late VKDB during
2012 in Albania. All infants were born in hospital at term,
meaning that prophylaxis with vitamin K 1 mg im was ad-
ministered in the first hour of life (according to our Neona-
tology recommendation). The mean age at presentation
was 41.8+4.9 days.

All cases were born at term, AGA (appropriate for gestation-
al age), fully breastfed. The most frequent presenting com-
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RBC Fibrino-  PT Mecha-

HgB  Platelet ) nical Neuro  Prog-
per , gen (inINR ) -
mm? g/dL  permm mg/dL  seq) ventila- surgery nosis

tion

2080 6.6 428 377 80 689 - - Very
X 10% X 10° good
1780 59 441 292 84 73 - = Neuro-
X 10% X 10° logic

sequels
1754 58 364 374 89 784 + + Very
x 10° X 10° good
3400 104 420 310 79 679 - - Very
X 10° X 10° good
1640 5.1 440 371 114 105 + = Exitus
X 10° X 10°
1890 54 307 360 98 88 + - Exitus
x10° x 10°
1936 64 426 295 84 73 - - Very
X 10% X 10° good

plaints were seizures (100%) and vomiting (42.8%). The most
frequent examination findings were coma (85.7%) and fon-
tanelle bulging (71.4%), however, clinical presentation var-
ied depending on the time of presentation in our hospital.

One of the patients had only one episode of seizure without
fever one hour before admission in his medical history. After
this episode, the clinical situation was stable, without neu-
rologic deficits, able to breastfed, with normal fontanelle,
slightly pale. During laboratory testing, a tendency to hem-
orrhage from the sites of puncture was observed, raising
suspicion of ICH due to late VKDB. Laboratory tests con-
firmed a very prolonged PT. After the administration of 1
mg vitamin K intramuscularly (im.), clinical situation was
stable and laboratory tests normalized within 24 hours.

In four cases, presentation included seizures, coma and se-
vere anemia. Clinical suspicion enabled early diagnosis of
VKDB in these infants and correct management. One of
them presented with subdural hematoma and significant
midline shift, and underwent neurosurgical surgery for
evacuation of ICH. In all patients, clinical status improved in
several days. Coagulation data normalized within 24 hours.

Another two cases with delayed diagnosis initially present-
ed with vomiting. Their first presentation was in small cities
of Albania. Their treatment in the first 24 hours consisted of
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FIGURE 1. Radiologic findings in these infants with intracranial hemorrhage; computed tomography performed on day 1 of their admission

to our Pediatric Intensive Care Unit revealed the following: (a) diffuse intraparenchymal and subdural hemorrhage; (b) subdural and interhemispheric
hemorrhage; () intraventricular hemorrhage with hydrocephalus and cerebral edema (exitus); (d) infratentorial hemorrhage (exitus);

and (e) subdural hematoma.
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perfusion therapy (hypotonic liquids). Their clinical status
aggravated first with seizures, and on admission to our hos-
pital, they were in unresponsive coma. Based on CT in these
two patients (intraventricular hemorrhage and infratentorial
hemorrhage, respectively) and laboratory tests, we con-
firmed the VKDB and started the treatment immediately.
Prognosis was poor and they both died.

Radiological findings varied, including subdural, intraparen-
chymal and intraventricular findings (Table 1).

Severe anemia requiring blood transfusion was present in
six cases. Liver function was tested in all cases and results
were normal. Before vitamin K administration, PT was very
prolonged (89.7+£12.5 s). Fibrinogen, Platelet count and C-
reactive protein were normal in all cases. Treatment con-
sisted in vitamin Kim., blood transfusion for the severe ane-
mia (6 cases), mechanical ventilation (3 cases), and neuro-
surgery for evacuation of ICH in one patient. Within 24
hours, PT was normal in all cases.

The outcome was very good, without neurologic sequels in
four (57%) cases. Persistent delay in mental development
was recorded in only one case and lethal outcome in only
two cases (Figure 1).

DISCUSSION

We report on patients with late hemorrhagic disease, i.e. on
infants administered prophylactic vitamin K after birth and
exclusively breastfed.

Late VKDB, primarily related to exclusive breastfeeding, is a
coagulopathy that occurs in young infants due to inade-
quate plasma concentration of active coagulation factors |,
VI, IX'and X (5, 8). It usually occurs between the age of 2-12
weeks; however, it can be seen up to the age of 6 months (5,
6, 8).

Although placental transfer of vitamin K occurs, it is not ad-
equate (9, 10), and that is why in the newborn plasma con-
centrations of these factors are normally 30%-60% of those
in adults (7, 10). Numerous maternal medications during
pregnancy that inhibit the action of vitamin K are associated
with the early onset VKDB in the newborn.

On the other hand, vitamin K concentrations are physiolog-
ically low in breast milk, so that exclusively breast-fed infants
are at an increased risk of vitamin K deficiency, as we found
in all our cases reported.

In different parts of the world, various methods of vitamin K
prophylaxis are practiced. In our country, the intramuscular
prophylaxis is used, as in the USA, Australia, Canada and
New Zealand. Oral prophylaxis is used in Switzerland, Ger-
many, The Netherlands and Italy, and oral and parenteral
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prophylaxis in the United Kingdom (4, 7, 11, 12). According
to reports from Asia and Europe, late VKDB has fallen from
4.4-7.2 cases per 100 000 births to 1.4-6.4 cases per 100 000
births upon the introduction of prophylactic regimens (6).
Neither intramuscular nor oral vitamin K has been tested in
randomized trials with respect to the effect on late VKDB
(10).

Late vitamin K deficiency bleeding (2-12 wks after birth) ap-
pears to be reduced or prevented with parenteral adminis-
tration of vitamin K at birth (6, 13, 14). Several studies con-
firm that i.m. vitamin K prophylaxis is safe and the treatment
of choice for prevention of late VKDB and mostly all cases
with hemorrhage had not received vitamin K prophylaxis (4,
9,10,13,15,16).

In contrast to these studies, Solves (17) and Ciantelli (18) in
their case reports suggest that a potential risk is still present
with a single dose of intramuscular vitamin K at birth. They
conclude that 1 mg im. vitamin K at birth may be insuffi-
cient to prevent late VKDB. In their article, Kasatkar et al. (19)
also report on 11 VKDB cases despite receiving appropriate
dosage of parenteral vitamin K at birth. Pirinccioglu et al.(20)
indicate that it may be questionable whether single dose
vitamin K at birth is adequate for the prevention of late
VKDB.

According to previous data, the incidence of late VKDB in
Albania is 4-6 cases/100 000 live births. During 2012, we
noted an increase in the incidence of primary late VKDB in
Albania, presented with ICH =20/100 000 live births, even
though according to our Neonatology recommendation,
the prophylaxis with vitamin K 1 mg i.m. is administered in
the first hour of life.

Is the higher incidence actually due to better diagnosis?
Looking at the high incidence of late hemorrhagic disease in
our country and in Turkey, we are inclined to speculate about
some territorial factors, given the common parallel of Alba-
nia and Turkey, regardless of the surface of the country.

The incidence of intracranial hemorrhage from late VKDB is
variable, showing significant geographical variation: the in-
cidence in United Kingdom and Germany is >5 and 7.2 per
100 000 live births, whereas in Japan it is 20-25 per 100 000
live births, with fewer data from developing countries where
this condition may be more common. In Thailand, the re-
ported incidence is 35 per 100 000 live births (5, 13). Com-
paring with European countries, its incidence recorded in
our country in 2012 was high.

Considering the increased incidence in our country, we
agree with the opinions of Kasatkar et al. (19) and Pirinccio-
glu et al. (20) about vitamin K, that 1 mg i.m. vitamin K at
birth prevents the classical form of hemorrhagic disease,
but may be insufficient to prevent late VKDB.
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Radiological findings in our cases were different from other
studies (20, 21). The mortality rate of ICH from late VKDB re-
mains high 10%-15% and at least 40% of the survivors have
long term neurological sequels (5). It is still an important
problem in Turkey resulting in a high mortality rate (31%-
33%) and neurologic sequels in 36% of patients (21-23). In
our study, the case fatality rate was 28.6% (2 cases) with
neurologic sequels in 14% of cases. Analyzing these two
cases, we identified two factors that led to mortality: 1) the
infants with infratentorial ICH had a higher mortality rate
(24); and 2) both these patients died, had delayed diagnosis,
and their treatment with hypotonic liquids had aggravated
their situation.

Considering the delayed diagnosis in these two cases, it is
very important for all pediatricians to keep in mind that
even with the correct prophylaxis, VKDB can still occur. They
should be alert in case of a tendency to hemorrhage from
the sites of puncture or signs of intracranial involvement,
given that in more than 50% of cases, ICH is the presenta-
tion of VKDB.

CONCLUSION

Prophylaxis with 1 mg i.m. vitamin K at birth may be insuffi-
cient to prevent late VKDB. Pediatricians should keep in
mind the possibility of VKDB in infants because early recog-
nition and management are important to decrease the
mortality.
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SAZETAK

Intrakranijsko krvarenje uzrokovano kasnim nedostatkom
vitamina K kod dojencadi u Albaniji

llirjana Klironomi, Ermela Celaj, EImira Kola, Robert Lluka, Durim Sala, Irena Kito, Durim Celaj,
Inva Gjeta, Sashenka Sallabanda

Uz profilaksu vitaminom A pojavnost kasne bolesti krvarenja zbog nedostatka vitamina K (KNVK) se smanijila, ali je jos uvijek moguca
iu 50% slucajeva manifestira se intrakranijskim krvarenjem (IKK). Naglasavamo da profilaksa vitaminom K spriecava klasican oblik
hemoragijske bolesti i u manjoj mjeri spriecava kasnu KNVK. Cili nam je poboljsati svjesnost o KNVK medu svim pedijatrima. Analizi-
raju se podaci o sedmoro dojencadi lijecenih zbog IKK uzrokovane kasnom KNVK u Albaniji od sijecnja do prosinca 2012. godine.
Dijagnoza je postavljena prema medunarodno jednoglasno prihvacenoj definiciji KNVK. Procjenjivali smo klinicke manifestacije,
vrijeme do dijagnoze, koagulacijske podatke, bolnicki tijek i ishod. Tiiekom jednogodisnjeg razdoblja zabiljeZen je porast incidencije
kasne KNVK u Albaniji, sto se ocitovalo stopom IKK od =20/100.000 Zivorodenih, ¢ak i uz profilaksu od 1 mg vitamina K i.m. u prvom
satu zivota. Najcesce manifestacije bile su konvulzije (100%) i povracanje (42,8%). Najcesci nalazi pregleda bili su koma (85,7%) i
izbocenje fontanele (71,4%). Radioloski nalazi su se razlikovali, a ukljucivali su subduralne (71,4%), parenhimne (14,3%) i intraven-
trikulske (14,3%) nalaze. Kirurska evakuacija IKK izvedena je samo u jednog bolesnika. Odgodena dijagnoza zabiljezena je u dvoje
(28,6%) bolesnika, oboje su umrli. U zakljucku, profilaksa vitaminom K 1 mg i.m pri rodenju mogla bi biti nedovoljna za spriecavanje
kasne KNVK. Pedijatri bi trebali voditi racuna o mogucoj KNVK kod dojencadi, jer su rano prepoznavanje i lije¢enje vazni za snizavanje

smrtnosti udruzene s ovom bolescu.

Klju¢ne rijeci: vitamin K-nedostatak, terapija; intrakranijsko krvarenje
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