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Abstract 
 
     Ezbjörn Hahne was accused and convicted of killing his 40 day old daughter, Nadine, by shaking force (Shaking Baby Syndrome). Nadine suf-
fered from cardiac arrest and died on September 16, 2004. The examination of her body and organs at autopsy and bone x-ray revealed no evidence 
of injuries caused by trauma. Ezbjörn was accused and convicted of killing Nadine based on the finding of old and new intracranial bleeding during 
autopsy. 
     My investigation of this case clearly indicates that Nadine died as a result of health problems and vitamin K deficiency that led to intracranial 
bleeding, edema of the brain, neurological problems, and cardiac arrest. Nadine was treated with three courses of antibiotics during her short life and 
had other predisposing factors for vitamin K deficiency. The evidence indicates that the intracranial bleeding occurred probably during the four 
weeks prior to Nadine’s death. 
     Nadine was born at 33 weeks of gestation by caesarian section. Her mother suffered from pregnancy complications that led to the premature rup-
ture of the fetal membranes. She also had a urinary tract infection that was treated with antibiotics for 10 days following delivery. Nadine suffered 
from infection, hemolytic jaundice, neurological problems, and retardation of growth. She gained only 625 g during her 40 days of life (15.6 g/day), 
which is about 58% below of the weight gain expected for an infant her age. 
     © Copyright 2006 Pearblossom Private School, Inc.–Publishing Division. All rights reserved. 
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1. Summary of the case and findings 
 
     Nadine is a Swedish, white female infant. She was born on 
August 7, 2004 at 33 weeks of gestation by caesarian section. 
Nadine’s mother suffered from pregnancy complications that 
led to the premature rupture of the fetal membranes. She had a 
urinary tract infection and her urine culture tested positive for 
group B streptococcus (GBS). She was treated with antibiotics 
for 10 days following delivery. 
     Nadine suffered from cardiac arrest and died on September 
16, 2004, at the age of 40 days. Her father, Ezbjörn Hahne was 
accused and convicted of killing Nadine by shaking force 
[Shaking Baby Syndrome (SBS)]. Examination of Nadine’s 
body and organs at autopsy and bone x-ray revealed no evi-
dence of injuries caused by trauma. Ezbjörn was accused and 
convicted of killing his daughter based on the finding of old and 
new intracranial bleeding during autopsy. Dr. Mario Verdicchio 
performed the autopsy on Nadine’s body and Dr. Olof Flod-
mark served as expert witness for the prosecution. Both of them 
stated that Nadine died as a result of shaking force.   
     Two weeks prior to her death, Nadine suffered from apnea, 
hemolytic jaundice, sluggishness and slow response, and hypo-
tonicity. She was hospitalized for five days and treated with 
antibiotics. In addition, Nadine stayed in the hospital for eight 
days following birth due to infection and jaundice and she was 
treated with antibiotics. 
     I was asked as a pathologist and toxicologist to review the 
medical evidence in Nadine’s case and to provide my opinion 

concerning the possible causes of illness and death in Nadine’s 
case. I have over twenty years experience in the fields of toxi-
cology and pathology. In addition, I have evaluated many cases 
of children similar to Nadine’s case and have served as expert 
witness in these cases.  
     I reviewed the following documents pertinent to Nadine’s 
case that were translated to English: (1) Nadine’s medical re-
cords from August 7 to September 16, 2004. (2) Dr. Mario Ver-
dicchio’s report of December 8, 2004, describing his autopsy 
findings in Nadine’s case. (3) Dr. Olof Flodmark’s report of 
July 6, 2005, stating his opinion concerning the causes of Nad-
ine’s illness and death. In addition, I reviewed photographs of 
the brain (Figures 1 and 2) and Nadine’s body taken during 
autopsy and the published medical literature pertinent to Nad-
ine’s case.  
     I have spent about 150 hours in evaluating the documents 
cited above and the pertinent medical literature and writing a 
detailed report in this case. I used differential diagnosis to iden-
tify the factual causes that led to Nadine’s illness and death.  
     In this report, I described Nadine’s medical records in Sec-
tion 2 and the autopsy findings in Section 3. Section 4 contains 
my analysis of the causes of edema and gliosis observed in 
Nadine’s brain during autopsy. Sections 5 and 6 describe the 
biomarkers of inflammation, infections, and growth retardation 
observed in Nadine’s case. Section 7 contains my analysis of 
the causes that led to intracranial bleeding in Nadine’s case. 
Lists of clinical data and medical facts that argue against the 
validity of Verdicchio and Flodmark’s opinions given in Nad-
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ine’s case are presented in Sections 8 and 9, respectively. My 
conclusions are presented in Section 10.  
     Nadine suffered from hemolytic jaundice, infection, neuro-
logical problems, and retardation of growth. She gained only 
625 g during her 40 days of life (15.6 g/day), which is about 
58% below of the weight gain expected for an infant her age. 
The likely cause of the fresh and old bleeding observed during 
the autopsy in Nadine’s brain, subdural space, and under the 
other membranes surrounding the brain is vitamin K deficiency. 
The evidence indicates that the intracranial bleeding occurred 
probably during the four weeks prior to Nadine’s death on Sep-
tember 16, 2004. 
     Premature and full term infants who suffered from vitamin K 
deficiency also develop intracranial hemorrhage and bleeding in 
other locations. Nadine had several predisposing factors for 
vitamin K deficiency that included the following:  
 
(a) She was treated with three courses of antibiotics during the 
first month of her life. Treatment of infants and older children 
with high therapeutic doses of antibiotics for a significant time 
causes vitamin K deficiency by inhibiting the growth of micro-
flora in the intestine that synthesize vitamin K. 
 
(b) Nadine was breast-fed during her life and breast milk con-
tains a very low concentration of vitamin K. Furthermore, her 
mother was given antibiotic treatment for 10 days during the 
time when she breast-fed Nadine.  
 
(c) Nadine was sick during her life and her illness caused her to 
eat less and her weight gain rate was 58% below normal for her 
age.  
 
(d) Nadine suffered from hyperbilirubinemia and a high 
bilirubin level can induce vitamin K deficiency by causing cho-
lestasis. These factors also led to vitamin K deficiency even in 
babies who were injected with one mg of vitamin K intramus-
cularly following birth. 
 
     The likely cause of the brain edema observed in Nadine’s 
case was the bleeding, and the edema was probably formed 
during the 72 hours prior to Nadine’s death. The primary cause 
of the gliosis observed in Nadine’s brain was the bleeding in the 
brain. The gliosis was probably formed during the four weeks 
prior to Nadine’s death. Nadine died as a result of acute neuro-
logical problems caused by bleeding and edema that led to car-
diac arrest. 
     Verdicchio and Flodmark assumed that Nadine died as a 
result of shaking force (SBS) that occurred on September 16, 
2004. I have found that the medical evidence pertinent to this 
case does not support their assumptions. It appears that they did 
not do differential diagnosis, consider the impact of Nadine’s 
illness on her health, or perform the needed tests to rule out the 
involvement of vitamin K deficiency and sepsis in this case. 
Children suffering from vitamin K deficiency have increased 
plasma levels of K1 epoxide and noncarboxylated protein 
(PIVKA) and reduction in the levels of functioning vitamin K-
dependent clotting factors. Their prothrombin time (PT) and 
activated partial thromboplastin time (APPT) are prolonged.  

     Furthermore, Flodmark did not mention in his report that the 
medical examiner observed mild to heavy gliosis in Nadine’s 
brain. The clinical data presented in Section 4 of this report 
show that bleeding in the brain caused gliosis. Experimental 
studies showed that gliosis was observed in the brain one week 
following bleeding and lasted for at least three weeks. These 
data indicate that the gliosis in Nadine’s brain started at least 
four weeks prior to her death. Furthermore, unconjugated 
bilirubin (UCB) can cross the brain barrier and cause brain 
damage (encephalopathy) and gliosis. Nadine suffered from 
hyperbilirubinemia following her birth on August 7, 2004 and 
during her hospitalization from September 2-7, 2004. 
     I have also questioned the validity of Flodmark’s assumption 
that shaking-force caused the brain swelling observed during 
autopsy in Nadine’s case. The clinical data presented in Section 
4 of this report show that bleeding in the brain caused inflam-
mation and edema and the fluid in the brain is increased with 
time for up to 72 hours post-bleeding. Fresh and old bleeding 
was observed in Nadine’s brain during autopsy and bleeding 
should be considered as the likely cause of edema in this case. 
     In addition, Flodmark assumed that the cause of the old in-
tracranial bleeding observed in Nadine’s case was shaking-force 
that allegedly occurred on September 1ist and 2nd. I have found 
that Flodmark’s assumption is medically not valid. He did not 
perform differential diagnosis to rule out vitamin K deficiency, 
hemolytic anemia, infections, and developmental problems as 
causes for Nadine’s illness and old bleeding. In addition, he did 
not provide any reason to explain Nadine’s survival of the al-
leged double incidents of shaking on September 1ist, 2nd and her 
death from the alleged single incident of shaking on September 
16th.   
     In conclusion, my investigation in Nadine’s case clearly in-
dicates that Nadine died as a result of health problems and vi-
tamin K deficiency that led to intracranial bleeding, neurologi-
cal problems, and cardiac arrest. She was not injured and killed 
by her father, Ezbjörn Hahne, as alleged by Verdicchio and 
Flodmark.  
 
2. Review of Nadine’s medical records from birth to her 
cardiac arrest on September 16, 2004 
 
2.1. Nadine’s health problems during her first week of life 
and treatments given 
 
     Nadine is a Swedish, white female infant. She was born on 
August 7, 2004 at 33 weeks of gestation by caesarian section. 
Nadine’s mother suffered from pregnancy complications that 
led to the premature rupture of the fetal membranes. Nadine’s 
cardiotocogram (CTG) was abnormal. Nadine’s mother had 
urinary tract infection and her urine culture tested positive for 
group B streptococcus (GBS). She was given antibiotic treat-
ment for 10 days after delivery. Nadine’s mother was 24-year-
old at the time of delivery and she smoked during her preg-
nancy with Nadine [1]. 
     Nadine was unstable at arrival but became stable and alert 
relatively quickly after cleaning and ventilation with mask and 
pouch for less than 2 minutes. Nadine’s weight was 2.235 kg. 
Her length and head circumference were 48 cm and 30 cm, re-
spectively. 
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     Her respiratory and heart rates were normal. Her Apgar 
score at one minute was 9. She had a normal appearance except 
for birthmark (hemangioma) on the left side of the chest skin 
[1]. 
     Blood analysis performed following birth revealed that Nad-
ine had elevated C-reactive protein (CRP) level of 12 mg/L and 
her CRP level was increased to 79 mg/L (normal value = 6 
mg/L). It indicates that the baby was suffering from infection 
and inflammation. Nadine was treated with antibiotics for a few 
days and her CRP level dropped to 28 mg/L on August 11, 
2004 [1].  
     Blood analysis also revealed that Nadine’s blood pyruvate 
kinase (PK) level was low. She suffered from hyperbilirubine-
mia and received light treatment. Nadine and her mother were 
discharged from the hospital on August 16, 2004. Nadine was 
fed breast milk [1]. 
 
2.2  Nadine’s symptoms and treatments given at the hospital 
on September 2-7, 2004 
  
     Nadine was admitted to Drottning Silvia’s Children and 
youth hospital on September 2, 2004 at 0833 due to apnea (ces-
sation of breathing), which occurred while at home. Prior to her 
hospitalization, Nadine was laying in her father’s arms and 
started “rumbling” in the air passages. She sounded like she had 
mucus in her throat. Her parents tried to keep her alert and after 
a while she started breathing on her own and slowly regained 
color in her face and arms. Then, Nadine suddenly became pale. 
Her blood pressure and reactions to stimuli became low. She 
appeared sluggish and tired and her parents brought her to the 
hospital [1]. 
     Nadine was examined in the hospital and she appeared slug-
gish and tired. Her oxygen blood saturation was 95% and she 
was given oxygen. Examination revealed that her fontanelles 
were soft. Her mouth, throat, ears, lymph nodes were normal. 
She had normal heart sound and her pulse was 160/min. Her 
abdomen felt soft and non-tender. Her temperature was 36.9 oC. 
Her weight was 2.62 kg. She gained 385 grams during her 26 
days of life. Her weight gain rate was 14.8 g/day which is about 
40% of the average normal weight gain rate for her age [1].  
     Nadine’s food intake during the afternoon of September 2nd 
was low. She became more tired, developed a new wheezing 
sound, and suffered from hypotonia. She was pale and reacted 
badly to stimuli. Her plasma bilirubin level was 200 mg/L and 
she suffered from hemolytic anemia. Her blood bacterial culture 
revealed negative result [1]. 
     Nadine was treated with two types of antibiotics by intrave-
nous (IV) route on September 2nd and her treatment with antibi-
otics was terminated on September 7th. She was given 2.6 mL 
of benzylpenicillin (100 mg/mL) and 0.65 mL of Nebcina (To-
bramycin) at 10 mg/mL per day. She was also treated via IV 
route with of 5% Albumin (26 mL/2 hours) and 5% glucose 
solution (260 mL/20 hours) [1]. 
     Nadine had abdominal ultrasound exam on September 5th 
and her kidneys appeared normal. On September 7th, Nadine’s 
food intake was improved and she was fed 50-60 mL of breast 
milk. Her electrocardiogram (EKG) was normal. Her physician 
terminated her treatment with antibiotics and she was released 
from the hospital [1]. 

2.3  Nadine’s cardiac arrest and events in connection with 
her death on September 16, 2004 
  
     On September 16, 2004, Nadine was traveling with her fa-
ther in his car when she suddenly became pale, started vomiting 
and then stopped breathing. Her father started resuscitation and 
called for help. When the ambulance arrived, Nadine had nei-
ther spontaneous breathing nor heart function. Resuscitation 
efforts were fruitless. She was pronounced dead on September 
16, 2004. Blood analysis revealed that Nadine was anemic. Her 
hemoglobin level was 85 g/L which is 35% below normal aver-
age value for age (130 g/L). She had elevated blood C-reactive 
protein (CRP) level of 13 mg/L which is twice the normal ex-
pected level of 6 mg/L. Nadine’s blood culture and urine cul-
ture showed growth of non-coagulate staphylococci and Gram-
negative bacteria, respectively [1]. 
     Autopsy was performed on Nadine’s body on September 
17th. Prior to autopsy, a physician operated on Nadine’s body 
and removed her heart valves [1]. It seems that blood sample 
from Nadine’s body was not taken prior to removing her heart 
valves or her autopsy to do standard hematology tests to check 
for sepsis, vitamin K deficiency, hemolytic anemia, and jaun-
dice.   
 

3. The autopsy and pathology findings in Nadine’s case 
 
     Dr. Mario Verdicchio performed the autopsy on Nadine’s 
body on September 17, 2004. The autopsy report was signed by 
Drs Mario Verdicchio and Adam Berkowicz on December 8, 
2004. Nadine’s weight and length were 2.86 kg and 53 cm, re-
spectively. Examination of Nadine’s body and organs and bone 
x-ray revealed no evidence of injuries caused by trauma. Mus-
cle sample was analyzed for the presence of illicit drugs and 
showed negative result [2]. The medical examiner observed the 
followings abnormal lesions in Nadine’s meningeal mem-
branes, brain, and lungs: 
 
1. Nadine’s brain was severely swollen and soft. The formalin-
fixed brain’s weight was 370 g.    
 
2. Gross and microscopic examination of the dura mater and 
other membranes covering the brain and the brain revealed 
bleeding of varying ages (fresh and old) present in many loca-
tions. Figures 1 and 2 show the intensity and the distribution of 
the fresh and old bleeding on the surfaces of Nadine’s brain 
observed at the time of autopsy. Microscopic examination of H 
& E stained tissue sections of the bleeding areas in the brain 
and the membranes revealed the presence of abundant pigment-
loaded macrophages and hemosiderin and iron. 
 
3. Microscopic examination of H & E stained tissue sections of 
the brain revealed the presence of mild to heavy reactive gliosis 
in the cortex. Immunohistochemical staining for glial fibrillary 
acidic protein (GFAP) showed the gliosis was continued deeper 
into the underlying white substance. 
 
4. Microscopic examination of H & E stained tissue sections of 
the lungs revealed the presence of inhaled stomach content. 
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     The medical examiner stated that: (1) the subdural bleeding 
and the bleeding in the brain (new and old) was caused by blunt 
shaking force; (2) the new bleeding has appeared in direct con-
junction with death; (3) the older injuries have appeared at least 
one week prior to death, which also caused by similar trauma; 
(4) inhalation of the stomach contents was resulted from inju-
ries; (5) the findings speak strongly for that death was caused 
by injuries and the collected picture speaks strongly for death 
being caused by another person.  
     My review of the clinical data, autopsy findings, and the 
pertinent medical literature to this case revealed that the medi-
cal examiner did not do differential diagnosis in this case. In 
addition, it seems that he did not take blood sample from Nad-
ine’s body to do standard hematology tests to check for sepsis, 
vitamin K deficiency, hemolytic anemia, and jaundice. 
     I have found that Verdicchio’s conclusions are not supported 
by medical facts. Lesions in the brain, bleeding, and death in 
Nadine’s case were caused by health problems and adverse re-
actions to antibiotics. These include jaundice, hemolytic ane-
mia, infection, vitamin K deficiency, and development problem. 
Detailed descriptions of the medical data and scientific studies 
that explain the factual causes of injuries and death in this case 
are described in Sections 4-7 below. In addition, I presented a 
list of clinical data and medical facts that argue against the va-
lidity of Verdicchio’s conclusions. 
 
4. The likely causes of the edema and gliosis of the brain 
observed in Nadine’s case 
 
     Nadine’s brain was severely swollen and soft. The gross and 
microscopic examination of the dura mater and other mem-
branes covering the brain and the brain revealed the followings: 
(1) Bleeding of varying ages (fresh and old) present in many 
locations. (2) The presence of abundant pigment-loaded macro-
phages and hemosiderin and iron. (3) The presence of mild to 
heavy reactive gliosis in the cortex of the brain, which contin-
ued deeper into the underlying white substance. 
     The presence of old blood, hemosidren, and gliosis indicates 
that Nadine suffered from chronic bleeding in the subdural 
space and the brain and the initial bleeding was probably started 
four weeks prior to her death. Blood and blood products cause 
irritation that result in cell death, edema and gliosis. In addition, 
Nadine suffered from severe jaundice and unconjugated 
bilirubin can cross blood brain barrier and causes brain damage 
and gliosis. Below is a description of the medical data and 
clinical studies that explain the pathogeneses of the brain le-
sions observed in Nadine’s case. 
 
4.1  Edema of the brain 
  
     Nadine’s brain was severely swollen and soft. The main 
cause of the edema in the brain is probably the bleeding. Stud-
ies on intracerebral hemorrhage (ICH) in human and experi-
mental animals indicate that bleeding causes inflammation and 
brain edema. These studies also show that significant amount of 
fluid was detected at 24 hours post ICH in the tissue surround-
ing the ICH and stayed for 7 days. The results of some of these 
studies are described below. 
 

1. Mayer et al. performed paired consecutive CT and 99mTc-
hexamethylpropylenamine oxime single-photon emission com-
puted tomography (SPECT) scans during the acute (mean, 18 
hours) and subacute (mean, 72 hours) phase of intracerebral 
hemorrhage (ICH) in 23 individuals. Hematoma and edema 
volumes were traced and calculated from CT images. They 
found that the ICH volume (18 mL) did not change but the 
mean edema volume was increased by 36% (from 19 to 25 mL, 
P<0.0001). Perilesional edema on CT always corresponded 
topographically with perfusion deficits on SPECT [3].  
 
2. Yang et al. investigated the time course for the formation and 
resolution of brain edema after the induction of intracerebral 
hemorrhage (ICH) in rats. Anesthetized adult rats received a 
sterile injection of 100 µL of autologous blood into the caudate 
nucleus. Water and ion contents were measured immediately, at 
4 and 12 hours and daily to Day 7 (10 time points, six rats at 
each time) after experimental ICH. The water content of the 
ipsilateral basal ganglia increased progressively (p < 0.002) 
over the first 24 hours, then remained constant until after Day 5, 
when the edema began to resolve. Edema was most severe in 
the tissue immediately surrounding the hemorrhage; however, it 
was also present in the ipsilateral cortex, the contralateral cor-
tex, and the basal ganglia [4].  
 
3. Patel et al. induced intracranial hemorrhage in rat by the in-
jection of 100 or 200 µL of blood into the subdural space. Brain 
edema was measured using the wet/dry weight method. They 
detected significant increases in water content of the cerebral 
cortex of the brain at 24 hours after subdural bleeding as com-
pared with those of the control animals (control: 0.1+/-0.1 g/g 
dry weight; 200 µL: 0.8+/-0.3 g/g dry weight; p < 0.001) [5].  
 
4. Xi et al. injected saline, packed red blood cells (RBCs), or 
lysed RBCs into the right caudate nucleus of pentobarbital-
anesthetized Sprague-Dawley rats. Sham injections served as 
controls. Regional cerebral blood flow, brain water and ion con-
tents, blood-brain barrier integrity, and plasma volume were 
measured. Intraparenchymal infusion of lysed RBCs caused 
severe brain edema by the first day. Blood-brain barrier perme-
ability increased during the first day after infusion of lysed 
RBCs (a 3-fold increase) and 3 days after infusion of packed 
RBCs (a 4-fold increase) [6].  
 
5. Gong et al. conducted study in rats to evaluate the develop-
ment of brain edema following the induction of intracerebral 
hemorrhage (ICH). Immunocytochemistry for polymorphonu-
clear leukocyte marker (myeloperoxidase, MPO), microglia 
marker (OX42) and intracellular adhesion molecule-1 (ICAM-
1) was performed in control, and 1, 3, 7 and 10 days after the 
injection of 100 µL autologous blood in the right basal ganglia. 
They observed an inflammatory response in the brain after ICH. 
Infiltrating leukocytes and activated microglia may release cy-
totoxic mediators contributing to secondary brain injury and 
edema formation [7].  
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4.2 Gliosis of the brain 
 
     Nadine died on September 16, 2004 and microscopic exami-
nation of H & E stained tissue sections of the brain revealed the 
presence of mild to heavy reactive gliosis in the cortex and 
white matter [2]. Gliosis is the proliferation of fibrillary astro-
cytes with the formation of many glial fibers [8].   
     Experimental studies showed that bleeding in the brain in-
duced gliosis. Gliosis was observed one week following the 
injection of the blood into the brain and lasted for at least three 
weeks. The bleeding in Nadine’s brain was fresh and old. The 
old bleeding was probably one-week old. These data indicate 
that the gliosis in Nadine’s brain was probably started four 
weeks prior to her death. 
     Furthermore, unconjugated bilirubin (UCB) can cross the 
brain barrier and causes brain damage (encephalopathy) and 
gliosis. Nadine suffered from hyperbilirubinemia following her 
birth on August 7, 2004 and during her hospitalization in Sep-
tember 2-7, 2004. Below are clinical studies that show bleeding 
and unconjugated bilirubin caused inflammation and gliosis of 
the brain.   
 
4.2.1 Bleeding in the brain induces gliosis 
 
     The followings are experimental studies that show bleeding 
in the brain induced cell death and gliosis: 
 
1. Kowianski et al. and Karwacki and Kowianski found that 
experimentally induced hemorrhage in the brain of rat caused 
programmed cell death and acted as a strong stimulus for both 
microglial and astroglial activations. They produced the in-
tracerebral hematoma by injecting 100 µL of autologous arterial 
blood into the striatum of a rat. The animals' brains were re-
moved at 1, 3, 7, 14 and 21 days after production of the hema-
toma. The terminal deoxynucleotidyl transferase-mediated de-
oxyuridine triphosphate nick-end labeling (TUNEL) method 
was used to detect DNA fragmentation and TUNEL-positive 
cells. Microglial-macrophage lineage cells were immunocyto-
chemically stained with antibodies OX42, OX6 and ED1. The 
astrocytic population was studied by means of anti-GFAP stain-
ing.  
     TUNEL-positive cells were found on the first day of obser-
vation and were present for three weeks after hematoma pro-
duction. Changes in cellular morphology and intensity of stain-
ing were time-dependent reactions in both microglial and astro-
glial cells. 
Strong activation of microglial-macrophage lineage cells re-
vealed with OX6-and OX42-immunoreactivity started during 
the first postoperative day. The complete pattern of activation 
for ED1-immunoreactivity was observed from the third postop-
erative day. At this stage, numerous phagocytic macrophages 
started to appear in the perihematoma region.  
      Morphological changes were most intensive during the sec-
ond postoperative week. The astroglial (anti-GFAP) reaction 
was observed after the third postoperative day and proceeded 
less dynamically. The glial reaction gradually stopped but not 
completely during the period of observation. The early occur-
rence of glial activation, pattern of morphological changes and 

characteristic sequence of antigens expression indicate a very 
intense type of glial reaction [9, 10]. 
 
2. Koeppen et al. injected 100 µL of autologous whole blood 
intracerebrally in adult rabbits. They found that the extravasa-
tion of blood elicits a cellular reaction in the adjacent surviving 
tissue where the lesion activates resident microglia and attracts 
many more phagocytes from the blood stream. The cellular re-
sponses to the injections were studied by iron histochemistry 
and immunocytochemistry for ferritin, the ferritin repressor 
protein (FRP), the glial fibrillary acidic protein (GFAP), and the 
complement receptor CR3. Conversion to hemosiderin began at 
5 days after the injection of blood. The lesions caused initial 
destruction of astrocytes in the perifocal zone as judged by 
GFAP- and FRP-immunoreactivity. However, at 5 days, astro-
cytic processes reentered the perifocal zone and intermingled 
with microglia and macrophages [11].  
 
4.2.2 Bilirubin-induced brain damage and gliosis 
 
     Nadine suffered from hyperbilirubinemia following birth on 
August 7, 2004 and she received light treatment. The serum 
levels of bilirubin were not given. On September 2, 2004, Nad-
ine suffered from apnea and she was admitted to Östra Hospital. 
Blood analysis revealed that her serum bilirubin level was 200 
mg/L (342 µmol/L) and she suffered from hemolytic anemia 
and hyperbilirubinemia.   
     Suchonska et al. measured the concentrations of bilirubin in 
the umbilical and venous blood of 187 full-term newborns. The 
umbilical blood was taken immediately after delivery and the 
venous blood on the 3rd day of life. Bilirubin values lower than 
129 mg/L were considered physiological and hyperbilirubine-
mia was recognized when the concentration of bilirubin was 
over 129 mg/L [12].   
     Bilirubin is one of the products of heme catabolism. It is a 
weak acid and not water soluble or readily excreted at pH 7.40 
without conjugation with glucuronic acid in the liver. It can 
penetrate the blood brain barrier and causes neurological prob-
lems. Hyperbilirubinemia is capable of producing a spectrum of 
neurological dysfunction in the newborn, ranging from transient 
mild encephalopathy to permanent sever neurological impair-
ment secondary to neuronal necrosis [13].    
     Unconjugated bilirubin (UCB) encephalopathy is a condition 
resulting from the impairment of several cellular functions in 
the brain of severely jaundiced infants [14]. Sepsis and the use 
of antibiotics enhance the toxicity of billirubin. Antibiotic com-
petes with UCB in binding with serum albumin and allow more 
unconjugated bilirubin to pass the blood brain barrier and de-
posit in the brain. Nadine was treated with three courses of an-
tibiotics during the periods when she was suffering from jaun-
dice. Below are the results of in vivo and in vitro medical stud-
ies that show the toxicity of bilirubin to the nervous tissue.  
 
1. Oktay et al. evaluated the relationship between encephalopa-
thy and serum free bilirubin levels in 83 newborn infants (40 
premature, 43 mature) with unconjugated hyperbilirubinemia. 
The serum free bilirubin level exceeded 1 mg/L in 13 infants, 
and 12 of them showed signs of encephalopathy [15].   
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2. Ebbesen et al. conducted study included thirty-two infants 
born alive at term or near-term and developed extreme hyper-
bilirubinaemia. The maximum total serum bilirubin concentra-
tion (TSB) was 492 (385-689) µmol/L. Twelve infants had 
signs and symptoms of central nervous system involvement 
[16].  
 
3. Kumral et al. evaluated the toxic effect of hyperbilirubinemic 
serum of infant on murine astrocytes. They found that hyper-
bilirubinemic serum induces cytotoxicity and apoptotic astro-
cyte death in a concentration- and time-dependent manner. In 
this study, heat-inactivated patient serum was added to astro-
cyte cultures at different concentrations varying from 1 to 20%, 
and cultures were incubated for 24, 48, and 72 h. Sera from 
healthy infants without hyperbilirubinemia were used as con-
trols. Cytotoxicity was evaluated according to the release of 
lactate dehydrogenase in the culture medium. Apoptotic cell 
death was determined by anti-single-strand DNA immunostain-
ing [17].  
 
4. Fernandes et al. found that unconjugated bilirubin (UCB) 
activated astrocytes in cultures and caused the production of 
cytokines which is toxic to the nerve cells. These data indicate 
that during neonatal hyperbilirubinaemia, astrocytes activated 
by unconjugated bilirubin (UCB) may contribute to brain toxic-
ity through the production of cytokines [14].  
 
5. Gordo et al. found that microglial cells were activated by 
UCB and produced  cytokines tumor necrosis factor (TNF)-
alpha, interleukin (IL)-1beta, and IL-6 in a concentration-
dependent manner. In addition, UCB triggered extracellular 
accumulation of glutamate and an increased cell death by apop-
tosis and necrosis. 
     These results indicate that UCB is toxic to microglial cells 
and point to microglia as an important target of UCB in the cen-
tral nervous system. Collectively, these data indicate that mi-
croglia may play an important role in the pathogenesis of en-
cephalopathy during severe hyperbilirubinemia [18].  
 
4.2.3 Interaction between bilirubin and sepsis in causing 
brain damage 
 
     The clinical data described above show that Nadine suffered 
from jaundice and infection. Her elevated serum CRP level of 
79 mg/L indicates that she suffered from sepsis. Below is the 
result of a study that shows the synergistic action between 
bilirubin and sepsis in causing inflammation in the brain.   
 
1. Falcao et al. investigated cell death, glutamate efflux, and 
inflammatory cytokine dynamics after exposure of astrocytes at 
different stages of differentiation to clinically relevant concen-
trations of unconjugated bilirubin UCB and/or lipopolysaccha-
ride (LPS). They found that younger astrocytes were more 
prone to UCB-induced cell death, glutamate efflux, and in-
flammatory response than older ones. Furthermore, in immature 
cells, LPS exacerbated UCB effects, such as cell death by ne-
crosis. These data explain the increased susceptibility of prema-
ture newborns to UCB deleterious effects, 
namely when associated with sepsis [19].  

5. Biomarkers of inflammation and infection observed in 
Nadine’s case  
 
     Liver produces C-reactive protein (CRP) and the levels of 
CRP in the blood are increased during episodes of inflammation 
and infections. In the clinical setting, the CRP levels in serum 
of children and adults are measured to monitor the severity of 
the inflammation and infections and the effectiveness of antibi-
otics to cure infections [20-29]. The average normal level of 
CRP in serum of healthy newborns is about 5 mg/L [30].  
     Nadine was born on August 7, 2004 and her CRP level in 
serum on August 8th was 12 mg/L, which is twice the average 
normal value. On the following day, Nadine’s CRP level in 
serum was increased to 79 mg/L (15 times of the average nor-
mal value). Nadine’s CRP levels indicate that she was suffering 
from acute inflammation and infections. Nadine was treated 
with antibiotic for a few days and her CRP level was dropped to 
28 mg/L on August 11, 2004. During that time, Nadine suffered 
from jaundice and her mother tested positive for Group B strep-
tococcus infection. Nadine’s mother was given antibiotic treat-
ment for 10 days after delivery. 
     Furthermore, Nadine was hospitalized on September 2, 2004 
and she was discharged on September 7th. She suffered from 
apnea, hemolytic anemia, and jaundice. She was treated with 
antibiotics for five days. However, her CRP levels in serum 
were not measured to monitor inflammation, infection, and 
Nadine’s response to her treatment with antibiotics. 
     On September 16, 2004, Nadine suffered from cardiac arrest 
and died. Her blood analysis revealed that she had elevated 
CRP level of 13 mg/L and low hemoglobin level of 85 g/L. 
Blood and urine bacterial cultures showed growth of non-
coagulate staphylococci and Gram-negative bacteria, respec-
tively. Nadine’s CRP level and the results of the bacterial cul-
tures indicate that Nadine also suffered from infections on Sep-
tember 16, 2004.  
     Below are descriptions of clinical studies that show the use-
fulness and the sensitivity of CRP measurements in monitoring 
inflammation and infection in children and adults. These studies 
also confirm that Nadine suffered from inflammation and infec-
tion during her first week of the life and prior to her death. 
 
1. Benitz et al. conducted study in a regional intensive care 
nursery and two community intensive care nurseries to evaluate 
serial serum C-reactive protein (CRP) levels for diagnosis of 
neonatal infection. CRP levels were determined at the initial 
evaluation and on each of the next two mornings. Two CRP 
levels <10 mg/L obtained 24 hours apart, 8 to 48 hours after 
presentation, indicate that bacterial infection is unlikely. 
     Sepsis was suspected within the first 3 days after birth in 
1002 infants (early-onset) and on 184 occasions in 134 older 
infants (late-onset). There were 20 early-onset and 53 late-onset 
episodes of proven sepsis, and 74 early-onset and 12 late-onset 
episodes of probable sepsis.  
     They found that three serial serum CRP levels had sensitivi-
ties of 97.8% and 98.1% for proven or probable sepsis and 
88.9% and 97.5% for proven sepsis in early-onset and late-
onset episodes, respectively. The negative predictive values for 
CRP x 3 were 99.7% and 98.7% for both proven or probable 
sepsis and for proven sepsis in early-onset and late-onset epi-
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sodes, respectively. They concluded that serial CRP levels are 
useful in the diagnostic evaluation of neonates with suspected 
infection [21].  
 
2. Nuntnarumit et al. evaluated the usefulness of serum C-
reactive protein (CRP) measurements in the diagnostic evalua-
tion of neonates with suspected infection.  
     They conducted a prospective observational study included 
76 newborn infants, aged > 3 days and diagnosed with clinical 
sepsis. CRP levels in serum were measured initially at the time 
of septic work-up and at 24-48 hours later. Investigations for 
infection included Complete Blood Count (CBC), blood culture 
and urine culture. Radiological study and lumbar puncture were 
performed if clinically indicated.  
     Of 76 newborn infants with 90 episodes of clinical sepsis, 
there were 24 episodes of proven sepsis, 11 episodes of local-
ized infection with negative culture, 18 episodes of probable 
infection and 37 episodes of no infection. They found that serial 
CRP had better predictive values than those of Complete Blood 
Count (CBC). The sensitivity, specificity, positive predictive 
value, and negative predictive value of CRP for proven sepsis 
and localized infection at cutoff point > or = 5 mg/L were 100 
per cent, 94 per cent, 91.6 per cent and 100 per cent respec-
tively. In this study, serial CRP showed very high predictive 
values for diagnosis of neonatal sepsis and was better than those 
of leukocyte indices of CBC [25].  
 
3. Pourcyrous et al. assessed the C-reactive protein (CRP) re-
sponse of 491 infants on 691 occasions of suspected infection 
and found it very useful in monitoring infections and inflamma-
tions. CRP levels were measured initially and twice again at 12-
hour intervals. CRP responses were correlated with four desig-
nated clinical groups: (1) positive blood or cerebrospinal fluid 
cultures (n = 190); (2) negative blood culture-definite infection 
(necrotizing enterocolitis stages 2 and 3, pneumonia, subcuta-
neous abscess) (n = 52); (3) negative blood culture-possible 
infection (antenatal risk factors, meconium aspiration, positive 
urine group B streptococcus antigen, necrotizing enterocolitis 
stage 1, febrile infants) (n = 287); and (4) negative blood cul-
ture-no infection (respiratory distress syndrome, transient 
tachypnea of the newborn, patent ductus arteriosus, tissue 
trauma) (n = 160) [27].  
     In the 187 of the blood cultures that were positive. A single 
organism was recovered from 174 of these; two organisms from 
13. Among the single-organism cultures, 50 (29%) were Gram-
negative, 120 (69%) were Gram-positive, and 4 (2%) were 
budding yeasts. CRP levels were elevated in various groups as 
follows: in the positive blood culture group (by organism), 
Gram-negative rods, 92% (46/50); group B streptococcus, 92% 
(12/13); Staphylococcus aureus, 89% (8/9); group D strepto-
coccus, 71% (10/14); Streptococcus viridans, 60% (6/10); 
Staphylococcus epidermidis, 55% (40/73). In the negative 
blood culture-definite infection group, CRP levels were abnor-
mal in 88%; in the negative culture-possible infection group, 
CRP was elevated in 33%; and in the negative blood culture-no 
infection group, CRP was elevated in 9% [27].  
 
4. Romagnoli et al. conducted a prospective study in 39 prema-
ture neonates (25-34 weeks gestational age) with signs and 

symptoms of suspected sepsis. The C-reactive protein (CRP) 
was measured at 0-24 h after enrolment. 25 newborns with sep-
sis (blood culture positive), seven with pneumonia (positive 
results on broncho-alveolar lavage fluid culture and characteris-
tic chest radiography) and seven with necrotising enterocolitis 
(NEC) (characteristic intestinal and radiological signs according 
to the criteria of Bell et al.). A group of 20 healthy preterm 
neonates represented control subjects [29].  
     On admission, higher CRP was observed in neonates with 
sepsis: CRP (median 22 mg/L, range 4-80 mg/L); pneumonia:, 
CRP (median 10 mg/L, range 8-33 mg/L) and NEC: CRP (me-
dian 3 mg/L, range 2.8-8 mg/L) as compared to controls  CRP 
median < 2 mg/L). Preterm neonates with sepsis, pneumonia or 
necrotising enterocolitis showed increased C-reactive protein 
levels [29].  
 
5. Ehl et al. evaluated one hundred seventy-six newborns with 
birth weights of greater than 1500 g who had suspected bacte-
rial infection. Serum concentrations of C-reactive protein (CRP) 
CRP were determined 24 to 48 hours after the first dose of anti-
biotics. If CRP levels were less than 10 mg/L, infants were con-
sidered unlikely to be infected, and the antibiotic treatment was 
stopped using CRP as the single decision criterion in 84 of 94 
newborns (group 1). Infants with CRP levels of 10 mg/L or 
greater were considered likely to be infected and randomized to 
two study groups. In 38 of 39 neonates (group 2a), CRP was 
determined daily, and antibiotic therapy was discontinued as 
soon as CRP returned to less than 10 mg/L. Forty-three neo-
nates with likely infection (group 2b) were treated for at least 5 
days, and relapse rates of bacterial infections were compared 
between groups 2a and 2b.  
     Within the 4-week follow-up period, one infant in group 1 
and no infant in group 2a received a second course of antibiot-
ics for bacterial infection. CRP levels of less than 10 mg/L de-
termined later than 24 hours after beginning the antibiotic 
treatment thus correctly identified 120 of 121 infants as not 
needing further antibiotics. This corresponds to a negative pre-
dictive value with respect to further treatment of 99% (95% 
confidence interval, 95.4% to 99.9%) [22].  
 
6. Jankovic et al. monitored changes in serum C-reactive pro-
tein (CRP) concentrations in neonates with proven neonatal 
sepsis in response to initial antibiotic therapy. They found 
measurement of serum CRP concentration is useful for diagno-
sis of severe neonatal sepsis. In this study, neonates received 
ampicillin and gentamycin/or amikacin (during the first week of 
life), while infants older than 7 days of life were given combi-
nation of cloxacillin and aminoglycozides. In patients with late 
neonatal sepsis who also had meninigitis, cloxacillin was sub-
stituted with ampicillin. Serum concentration of CRP was 
measured before the treatment (CRP0), and during the first 
(CRP1) and second (CRP2) day of empiric therapy. The inter-
val between sampling was from 12 to 24 hours.   
     In their study all isolated bacterial strains were comparable 
in their ability to activate systemic inflammatory response and 
CRP production [23].  
 
7. Philip and Mills treated 425 infants with antibiotics based on 
an increased level of C-reactive protein (CRP) >10 mg/L and 
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discontinuation of antibiotic treatment was primarily based on 
return to normal of the CRP. Peak CRP primarily determined 
the duration of antibiotic treatment, with the mean peak CRP 
rising from 28 mg/L in those treated for 3 days, to 3.8, 4.3, 8.4, 
8.9, and 137 mg/L in those treated for 4, 5, 6, 7, or >7 days, 
respectively. The mean duration of treatment was 3.1 days [26]. 
 
6. The impact of Nadine’s chronic illness of her growth rate 
and organs’ weight  
 
     Nadine’s growth rate was significantly lower than the aver-
age growth rate of premature infant in her age. Her weight gain 
rate was about 58% below average normal. Her organs’ weights 
for brain, heart, liver, right lung, and kidneys were also lower 
than normal weights for her age. These data indicate that Nad-
ine was chronically ill. 
 
6.1 Nadine’s body weight and growth rate 
  
     Nadine was born at 33 weeks of gestation on August 7, 
2004. Her birth weight was 2.235 kg (4.9 lbs). She died on Sep-
tember 16, 2004 and her weight was 2.860 kg (6.3 lbs). She 
gained only 625 g (22 ounces) during her 40 days of life and 
her weight gain rate was 15.6 g (0.55 ounces) per day (Table 1). 
She should have gained at least 38 g (1.3 ounces) per day based 
on the data presented in Table 2, which show the average 
weight gains for infants born at 32 to 40 weeks of gestation. 
These data indicate that Nadine’s weight gain rate was 58% 
below the normal gain of infants in her age.  
     Nadine suffered from severe growth retardation because she 
suffered from severe jaundice, anemia (hemoglobin level of 85 
g/L), infection, bleeding, and inflammation of the brain that 
reduced her food intake. For example, Tarcan et al. conducted 
prospective study involved 115 infants >48 hours old who were 
admitted with jaundice and had unconjugated bilirubin levels 
>120 mg/L. Twenty-eight (33%) of the 86 newborns with idio-
pathic hyperbilirubinemia in the study exhibited severe weight 
loss [31]. 
 
Table 1. Nadine’s weight gain rates at various intervals dur-
ing her life 

Period 
Duration 

(days) 
Weight 
gain (g)1

Rate 
(g/day) 

Aug. 7-Sept. 2, 2004 26 385 14.8 
Sept. 2-16, 2004 14 240 17.1 
Aug. 7-Sept. 16, 2004 40 625 15.6 

1Nadine weights were 2.235 kg on August 7; 2.62 kg on September 2; and 2.860 
kg on September 16, 2004 [1, 2]. 
 
Table 2. Weight gain rates of premature and full term in-
fants died at one month after birth1 

Gestation 
period 
(weeks) 

Birth 
Weight 

(g) 

Weight 
(g) 

at 1 month 

Weight 
gain (g) per 

30 days 

Weight 
gain  
rate 

(g/day) 
32 1818 3200 1382 46.1 
33 1450 3600 2150 71.7 
37 2877 4032 1155 38.5 
40 3362 4510 1148 38.3 

1Thompson and Cohle [32].  
 

6.2  Nadine’s organ’s weights     
  
     Nadine’s organs’ weights presented in Table 3 show that 
several of her organs weighed significantly less than the organs 
of a comparable premature infant who died at one month of age. 
These data also indicate that Nadine suffered from chronic ill-
ness and she did not eat well. 
 
Table 3. Comparison between Nadine’s organ weights and 
the organs of a premature infant died at one month of age 

Organ 
Type 

(1) Nadine’s 
Organ’s 

weight (g) 

(2) Organ’s weight 
(g) of one-month-old  

premature infant1
(1) as % 

of (2) 
Brain  370  420  88 
Heart  14  20  70 
Right lung  40  48  79 
Left Lung  38  38  100 
Liver  106  150  71 
Spleen  12  12  100 
Kidneys  29  36  78 

1This infant was also born at 33 weeks of gestation similar to Nadine and died at 
one month of age. The infant’s weights at birth and at one month of age were 
1450 g and 3800 g, respectively [32]. 
 
7. The likely causes of the intracranial bleeding observed in 
Nadine’s case 
 
     My review of the medical data indicates that the primary 
cause of the bleeding in Nadine’s case is vitamin K deficiency. 
The intracranial bleeding observed in Nadine’s case was fresh 
and old. Microscopic examination of H & E stained tissue sec-
tions of the bleeding areas in the brain and the membranes re-
vealed the presence of abundant pigment-loaded macrophages 
and hemosiderin and iron. In addition, gliosis was observed in 
Nadine’s brain as described in Section 4 of this report. These 
data indicate that the bleeding in Nadine’s case was probably 
started four weeks prior to her death.    
     Premature and full term infants who have vitamin K defi-
ciency usually suffer from intracranial hemorrhage and bleeding 
in other locations. Nadine had several predisposing factors for 
Vitamin K deficiency. These include: (1) Nadine was treated 
with three courses of antibiotics during the first month of her 
life. Treatment of infants and older children with high therapeu-
tic doses of antibiotics for a significant time causes vitamin K 
deficiency by inhibiting the growth of microflora in the intes-
tine that synthesize vitamin K. (2) Nadine was breast-fed during 
her life and breast milk contains very low concentration of vi-
tamin K. Furthermore, her mother took antibiotic for 10 days 
during the time when she breast-fed Nadine. (3) Nadine was 
sick during her life and her illness caused her to eat less. Nad-
ine’s weight gain rate was 58% below the normal rate for her 
age. (4) Nadine suffered from hyperbilirubinemia and a high 
bilirubin level may induce vitamin K deficiency by causing 
cholectasis.  
 
     Below are medical studies that explain and describe the 
physiological roles of vitamin K in the blood coagulation proc-
ess; symptoms and lesions of vitamin K deficiency in children; 
and the predisposing factors that lead to vitamin K deficiency 
and intracrainal bleeding in children.  
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7.1 Physiological roles of vitamin K and biomarkers of vi-
tamin K deficiency 
 
     Vitamin K controls the formation of coagulation factors II 
(prothrombin), VII (proconvertin), IX (Christmas factor), and X 
(Stuart factor) in the liver. Other coagulation factors that de-
pend on vitamin K are proteins C, S, and Z. Furthermore; two 
bone matrix proteins necessary for normal bone metabolism are 
vitamin K-dependent. All of these vitamin K-dependent pro-
teins contain the amino acid γ-carboxyglutamic acid and the 
carboxyl groups of the glutamic acid residues that provide the 
vitamin-K-dependent proteins with characteristic calcium and 
phospholipid binding properties [33-36]. 
     Vitamin K deficiency in people results in a depletion of liver 
stores of phylloquinone and a reduction in plasma level of vi-
tamin K1. Children suffer from vitamin K deficiency have in-
creased plasma levels of K1 epoxide and noncarboxylated pro-
tein (PIVKA) and a reduction in the levels of functioning vita-
min K-dependent clotting factors. Their prothrombin time (PT) 
and activated partial thromboplastin time (APPT) are pro-
longed. When the progression of deficiency leads to abnormal 
clotting tests a generalized bleeding tendency occurs.   
     Physicians who treated Nadine in the hospital did not meas-
ure her PT and APTT or the level of noncarboxylated 
prothrombin (PIVKA) in her plasma. PT, APPT are considered 
important indicators for vitamin K deficiency. PT and APTT 
are prolonged in infants suffered from vitamin K deficiency and 
their values returned to normal following the administration of 
vitamin K. Increased level of  PIVKA-II in serum is also con-
sidered as an  indicator of vitamin K deficiency [33-40].   
    For example, Bor et al. measured PT and APPT in fifteen 
infants who developed bleeding as a result of vitamin K defi-
ciency. The age (mean +/- SD) at onset of symptoms was 62.4 
+/- 33.9 days. PT and APTT were found to be highly elevated 
and were reduced sharply in a few hours following the admini-
stration of vitamin K1. Before administration of vitamin K, PT 
was 76.1 +/- 43.0 s and PTT was 123.4 +/- 68.8 s. Six to 12 
hours after administration of vitamin K, PT and APTT were 
reduced to 15.6 s and 33.4s, respectively [37].  
     Further more, Choo et al. conducted a retrospective study of 
42 newborns who were admitted to the hospital for spontaneous 
bleeding and prolonged prothrombin and partial thromboplastin 
times. None of the infants had bleeding due to inherited coagu-
lopathy or disseminated intravascular coagulation. All the in-
fants had prolonged prothrombin and partial thromboplastin 
times which were corrected by administration of vitamin K at 
an initial dose of 1-5 mg/daily [38].   
    A healthy-appearing infant with hemorrhaging should be 
suspected of having vitamin K deficiency. The diagnosis of 
vitamin K deficiency should be suspected in nearly all infants 
with abnormal findings on screening coagulation studies. The 
final diagnostic confirmation of vitamin K deficiency is a rapid, 
therapeutic response to vitamin K1 administration [33, 32, 37].  
 
7.2 Bleeding and symptoms observed in infants suffered 
from vitamin K deficiency 
 
     Infants who develop vitamin K deficiency usually suffer 
from symptoms and intracranial hemorrhage similar to those 

observed in Nadine’s case. The followings are clinical studies 
that list the symptoms and bleeding locations in infants who 
suffered from vitamin K deficiency:  
 
1. Chaou et al. reported late-onset intracranial hemorrhage re-
lated to vitamin K deficiency in 32 breast-fed infants (1/2 to 6 
months of age). Computerized tomography showed mild to se-
vere intracranial hemorrhage. Most (90.6%) had subarachnoid 
hemorrhage, either alone or in combination with subdural hem-
orrhage (37.5%), parenchymal hemorrhage (31.3%), or intra-
ventricular hemorrhage (12.5%) [41].  
 
2. Choo et al. conducted a retrospective study of 42 newborns 
who were admitted to the hospital for spontaneous bleeding and 
prolonged prothrombin and partial thromboplastin times. None 
of the infants had bleeding due to inherited coagulopathy or 
disseminated intravascular coagulation. The six commonest 
presenting clinical features were pallor, jaundice, umbilical cord 
bleeding, tense fontanelle, convulsions and hepatomegaly. 
Anemia was common, especially in cases with massive intrac-
ranial bleed. Subdural hemorrhage was the commonest form of 
intracranial haemorrhage, followed by subarachnoid haemor-
rhage. The overall case fatality rate was 14%. All infants had 
prolonged prothrombin and partial thromboplastin times, which 
were corrected by administration of vitamin K at an initial dose 
of 1-5 mg/daily [38].  
 
3. Aydinli et al. conducted a retrospective study included 11 
babies between 30 and 119 days of age, who developed bleed-
ing due to vitamin K deficiency. The localizations of the intrac-
ranial hemorrhage were as follows: intracerebral (91%), su-
barachnoid (46%), subdural (27%), and intraventricular (27%). 
The presenting complaints were seizures (91%), drowsiness 
(82%), poor sucking (64%), vomiting (46%), fever (46%), pal-
lor (46%), acute diarrhea (27%), irritability and high-pitched 
cry (18%). On examination, tense or bulging fontanelle (73%), 
anisocoria (36%), weak neonatal reflexes (18%), cyanoses 
(18%) were the most frequent findings [42].  
 
4. Bor et al. evaluated 15 infants who developed bleeding in the 
nervous system and other locations. The age (mean +/- SD) at 
onset of symptoms was 62.4 +/- 33.9 days. Neurologic, gastro-
intestinal and skin hemorrhagic findings were found in 11 
(73%), three (20%) and three patients (20%), respectively. 
There were both neurologic and skin bleeding symptoms in two 
patients. Signs and symptoms of the patients were convulsions 
(47%), feeding intolerance and poor sucking (47%), irritability 
(33%) and pallor (20%).  
     In physical examination; there was bulging or full fontanel 
in 10 patients (67%), diminished or absent neonatal reflexes in 
nine patients (60%) and ecchymosis in three patients (20%). 
Before administration of vitamin K, prothrombin time (PT) was 
76.1 +/- 43.0 s and partial thromboplastin time (PTT) was 123.4 
+/- 68.8 s. Six to 12 h after administration of vitamin K, PT was 
15.6 +/- 1.8 s and PTT was 33.4 +/- 1.0 s. The mortality in the 
present study was 33% [37].  
 
5. Hanawa et al. reported 543 cases of vitamin K deficiency 
occurring in infants over 2 weeks of age. They divided these 
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patients to three group based on the causes that led to vitamin K 
deficiency in these infants. The first group consisted of 427 
infants who showed no obvious reasons for vitamin K defi-
ciency. In this group, 387 cases (90.0%) were entirely breast-
fed and intracranial hemorrhage was observed in 353 cases 
(82.7%) of this group. 269 cases (63.0%) developed bleeding 
episodes between the 1st and 2nd months of age. The second 
group included 57 cases who had bleeding episodes due to vi-
tamin K deficiency associated with obvious hepatobiliary le-
sions, chronic diarrhea, long-term antibiotic therapy, etc. The 
third group, consisting of 59 cases in which a hemorrhagic ten-
dency, without any obvious clinical hemorrhage, was discov-
ered by Normotest, at the time of mass screening [43].   
 
6. Nishio et al. examined 84 cases of intracranial hemorrhage 
due to vitamin K deficiency from literatures, and they were all 
identified for the hemorrhage sites by CT scan. Subarachnoidal 
hemorrhage was in 72 cases (85.7%), subdural hemorrhage was 
in 41 cases (48.8%), intracerebral hematomas was in 36 cases 
(42.9%) and intraventricular hemorrhage was in 9 cases 
(10.7%) [44].  
 
7.3 Requirement of vitamin K in breast-fed infants and ill 
children 
   
     Nadine was breast-fed during her short life. Vitamin K defi-
ciency remains a worldwide problem in breast-fed infants as 
shown in the studies described below. The transfer of vitamin K 
from mother through placenta to infant is very poor and vitamin 
K concentrations in human milk are very low. The daily re-
quirement for vitamin K in an infant is about 1 μg/kg and breast 
milk contains 1 to 3 μg vitamin K/L.  
     In addition, the neonatal liver is immature with respect to 
prothrombin synthesis and the neonatal gut is sterile during the 
first few days of life. Thus, the newborn infant has undetectable 
vitamin K serum levels in the blood with abnormal amounts of 
the coagulation proteins and undercarboxylated prothrombin. 
Plasma phylloquinone concentrations in the infants fed human 
milk remained extremely low (mean less than 0.25 ng/mL) 
throughout the first 6 months of life [33, 45, 46].  
     Infant usually is injected with one injection of 1 mg vitamin 
K (IM) at birth and Nadine’s record did not state that she was 
given vitamin K following birth. The clinical studies described 
below show that even injecting 1 mg of vitamin K (IM) to the 
infant following birth did not prevent bleeding in breast-fed 
babies resulting from vitamin K deficiency [34, 47, 48]. Nad-
ine’s medical record shows that she was exclusively breastfed 
during her life and she was treated with three courses of antibi-
otics that reduced the synthesis of vitamin K by bacteria in 
Nadine’s intestine. In addition, she suffered from illnesses that 
led to reduction in food intake and absorption of nutrient from 
her GI tract.   
 
1. Cornelissen et al. conducted prospective clinical trials of 
different methods of vitamin K prophylaxis to establish recom-
mendations for the prevention of vitamin K deficiency in 
healthy breastfed infants. In this study, breast-fed infants at the 
ages of 2, 4, 8 and 12 weeks were treated with either once 1 mg 
vitamin K1 orally (n = 165) or intramuscularly (n = 166), or 

weekly 1 mg orally (n = 48), or daily 25 micrograms orally (n = 
58). The two single administrations of 1 mg were found to be 
insufficient to prevent the appearance of PIVKA-II and vitamin 
K deficiency after the age of 1 month. When vitamin K was 
administered at 1 mg per week or 0.025 mg per day, signifi-
cantly higher concentrations of vitamin K1 were found and no 
PIVKA-II was detectable [47].  
 
2. Widdershoven et al. treated thirteen breast-fed infants with 1 
mg vitamin K1 (IM) at birth. The levels of vitamin K in plasma 
reached as high as 32711 ± 25375 pg/mL shortly after birth. 
However, at one month of age the vitamin K1 levels in the 
plasma of these infants were down to 698 ± 536 (n= 9) and this 
is the range found in breast-fed infants not receiving vitamin K 
prophylaxis [34].   
 
3. Verity et al. presented three infants with the late-onset form 
of Hemorrhagic Disease of the Newborn (4, 6, and 7 weeks 
after birth) who had received of 1 mg of vitamin K at birth [48].   
 
7.4  Antibiotics cause vitamin K deficiency in infants and 
older children 
   
     Vitamin K is essential because the 1, 4 naphthoquinone nu-
cleus cannot be synthesized by the body. However, bacteria in 
the intestinal tract synthesize vitamin K and can supply part of 
the vitamin K requirement. Treatment of infants and older chil-
dren with high therapeutic doses of antibiotics for a significant 
time causes vitamin K deficiency. Antibiotics inhibit the growth 
of microflora in the intestine that synthesizes vitamin K. Vita-
min K deficiency is known to cause coagulopathy, intracranial 
bleeding and bleeding in other locations in infants and older 
children on prolonged antibiotics [43, 44, 49-56].   
     Nadine was treated with antibiotics for a few days after birth 
and during her hospitalization on September 2-7, 2004. She was 
treated with three courses of antibiotics during the first month 
of her life as shown in Table 4. Furthermore, Nadine’s mother 
took antibiotic for 10 days after giving birth and Nadine was 
breast-fed during this period. Treatment of mother with antibi-
otics can cause reduction in concentration of vitamin K in 
breast-milk. In addition, antibiotics excreted in the breast-milk 
and ingested by the infants can cause diarrhea and vitamin K 
deficiency in infants. I evaluated a case of 3-month-old infant 
who developed diarrhea and vitamin K deficiency. His mother 
breast-fed him during her treatment with antibiotics [57].     
 
Table 4. Treatment of baby Nadine and her mother with 
antibiotics 
Individual 

treated 
Duration of 
treatment 

Antibiotic 
type & dose 

Reason for 
Treatment 

Nadine’s 
mother 

10 days 
Aug. 9-18, 

2004 
    

Standard dose 
Name not given 

Infection 
with Strepto-

coccus 
 

Nadine 
Few days 

Started Aug. 8, 
2004 

    

Standard dose 
Name not given 

Suspected  
infection 

Nadine 
5 days 

Sept. 2-7, 
2004 

260 mg of 
Benzylpenicillin 

& 65 mg of Nebcina 
(Tobramycin)/day 

Suspected  
infection 
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     The followings are clinical studies show that treatment of 
infants and older children with antibiotics caused vitamin K 
deficiency and intracranial bleeding: 
 
1. Demiroren et al. evaluated the medical records of 19 infants 
(13 male and 6 female) with a diagnosis of intracranial hemor-
rhage (ICH) due to vitamin K deficiency after the newborn pe-
riod. The localizations of the ICHs were as follows: parenchy-
mal (47%), subarachnoid (47%), subdural (42%), and intraven-
tricular (26%). The most frequent presenting complaints were 
convulsion (58%), vomiting (47%), and irritability (47%). The 
most frequent examination findings were coma (74%), fontanel 
bulging (68%), and absence of pupil reaction (42%). The mean 
age at onset of the symptoms was 49 +/- 18 days (range: 30-105 
days). Mortality was observed in 6 (32%) infants. All babies 
were breast-fed, born at term of healthy mothers [49]. 
     Before the onset of the symptoms, four infants had used an-
tibiotics for respiratory infection, one infant suffered from diar-
rhea, and one infant had a mild hepatic dysfunction. The au-
thors recommended giving vitamin K to breast-fed infants up to 
the age of six months and to babies who are having liver prob-
lem, diarrhea, and/or receiving antibiotic treatment [49].   
 
2. Bhat and Deshmukh conducted a prospective non-
randomized study on children on antibiotic therapy at a tertiary 
care hospital. Children in the 1 month-1 year age group devel-
oped significant coagulopathy as compared to other age groups. 
Coagulation abnormalities were also seen to be more in chil-
dren with greater grades of malnutrition, on a more prolonged 
course of antibiotics and in children who were critically ill in 
intensive care. Inhibition of intestinal microorganisms by anti-
biotics was thought to be a likely explanation of this phenome-
non. They suggested vitamin K prophylaxis in severely ill pa-
tients, on extended periods of antibiotics and inadequate diet to 
prevent morbidity and mortality [50]. 
 
3. Sunakawa et al. evaluated infants infected with group B 
Streptococcus and treated with the antibacterial ceftriaxone 
(CTRX). Observed adverse reactions included diarrhea and 
vomiting. An examination for the vitamin K deficiency in 11 
cases found a prolongation of prothrombin time (PT) in 3 cases 
and protein induced by vitamin K absence (PIVKA) II positive 
in 2 cases [51].  
 
4. Kobayashi et al. reported a case of a male infant with con-
genital tuberculosis who developed cerebral hemorrhage asso-
ciated with vitamin K deficiency during treatment with isoni-
azid and rifampin. Despite an absence of risk factors for vita-
min K deficiency, the severe hemorrhagic disorder occurred at 
4 months of age [52].  
 
5. Suzuki et al. reported a case of a 3-month-old male infant 
with intracranial hemorrhage attributable to a vitamin K defi-
ciency. Vitamin K2 was administered orally at birth and At 5 
days and one month of age. Oral antibiotics were also given 2 
days before the onset of bleeding. They suggested that vitamin 
K prophylaxis to be given especially to breast-fed infants and 
for those undergoing antibiotic therapy [53]. 
 

6. Nishio et al. evaluated a 60-day-old male infant with sponta-
neous intracerebral hematomas due to vitamin K deficiency. CT 
scan was showed four intracerebral hematomas. He was breast-
fed. He was also received oral antibiotic agent for diarrhea and 
fever. Three days later he developed petechial hemorrhage, 
vomiting and twitching, and became drowsy. The blood studies 
showed anemia. He was administered of vitamin K immediately 
[44]. 
 
7. Naveh et al. evaluated a breast-fed 25-day-old infant who 
was hospitalized because of swelling and tenderness of the left 
leg. Radiographic examination showed widening of the left 
articular hip joint space. On the day of admission, a presump-
tive diagnosis of septic arthritis was entertained, and antibiotic 
therapy was instituted. Following profuse bleeding from sites of 
skin punctures, coagulation studies were performed. Prothrom-
bin time and partial thromboplastin time were prolonged. Ad-
ministration of phylloquinone (vitamin K1) resulted in rapid 
normalization of coagulation [54]. 
 
8. Sunakawa et al. found that the incidences of diarrhea after 
administering oral antibiotics in children were high for amox-
icillin and amoxicillin + clavulanic acid. In some patients with 
depressed immunity, such as leukemic patients and neonates, 
decreases in intestinal bacteria after doses of antibiotics led to 
increases in pathogenic bacteria. They invaded the circulating 
blood, leading to septicemia. Septicemia originating in the in-
testinal tract was frequently associated with the development of 
vitamin K deficiency. Besides changes in the intestinal flora, a 
decrease in oral food intake and the presence of a methylthio-
tetrazole group in the structure of the administered antibiotics 
were also found to play a crucial role in causing vitamin K defi-
ciency [55].  
 
 9. de Montalembert evaluated the medical records of 43 cytic 
fibrosis patients and found a significant correlation between 
PIVKA-II concentrations and the administration of antibiotics 
in these patients [56].  
 
7.5  High bilirubin level may induce vitamin K deficiency 
 
     There is clinical evidence that showed hyperbilirubinemia 
caused some degree of vitamin K deficiency in babies due to 
mild cholestasis. For example, Tiker et al. evaluated 77 healthy, 
term, breast-fed infants with jaundice and 56 age-matched, 
healthy, term, non-jaundiced controls. The 133 babies were 
divided into three subgroups according to their total bilirubin 
levels [group I (controls) < 50 micromol/L, group II = 50-100 
micromol/L (29-58 mg/L), and group III > 100 micromol/L], 
and the findings for prothrombin time (PT), activated partial 
thromboplastin (APTT) time, and international normalization 
ratio were compared.  
     A significant positive correlation between bilirubin levels 
and PT and APTT suggest that a higher bilirubin load to the 
liver may cause some degree of vitamin K deficiency due to 
mild cholestasis [58]. Nadine’s bilirubin level on September 2, 
2004 was 200 mg/L which was 3-6 times the levels of bilirubin 
measured in the serum of the children monitored in this study 
cited above. 
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8. Medical data that argue against the validity of the medi-
cal examiner’s opinions given in Nadine’s case 
 
     Dr. Mario Verdicchio performed the autopsy on Nadine’s 
body on September 17, 2004. His examination of Nadine’s 
body and organs at autopsy and bone x-ray revealed no evi-
dence of injuries caused by trauma [2]. However, he alleged 
that she died as a result of shaking-force occurred on September 
16, 2004. He based his allegation on the finding of old and new 
bleeding in her brain and the membranes covering the brain 
during the autopsy. I presented his findings in this case in Sec-
tion 3 of this report.  
     Below is a list of clinical data and medical facts that show 
Verdicchio did not perform the needed clinical tests or do dif-
ferential diagnosis to rule out vitamin K deficiency, hemolytic 
anemia, infections, and development problems as causes for 
Nadine’s illness and death.  
 
1. Verdicchio stated that subdural bleeding and the bleeding in 
the brain (new and old) was caused by blunt shaking force and 
the new bleeding have appeared in direct conjunction with 
death. Verdicchio alleged that the fresh and the old bleeding 
observed in Nadine’s brain and the subdural space was caused 
by Shaking-force without considering vitamin K deficiency in 
this case.  
     Premature and full term infants who have suffered from vi-
tamin K deficiency also developed  intracranial hemorrhage and 
bleeding in other locations as I explained in Section 7 of this 
report. Nadine had several predisposing factors for vitamin K 
deficiency. These include: (a) She was treated with three 
courses of antibiotics during the first month of her life. Treat-
ment of infants and older children with high therapeutic doses 
of antibiotics for a significant time causes vitamin K deficiency 
by inhibiting the growth of microflora in the intestine that syn-
thesize vitamin K. (b) Nadine was breast-fed during her life and 
breast milk contains very low concentration of vitamin K. Fur-
thermore, her mother took antibiotic for 10 days during the time 
when she breast-fed Nadine. (c) Nadine was sick during her life 
and her illness caused her to eat less. Nadine’s weight gain rate 
is 58% below the normal gain rate for her age. d) Nadine suf-
fered from hyperbilirubinemia and a high bilirubin level can 
induce vitamin K deficiency by causing cholestasis. These fac-
tors also led to vitamin K deficiency even in babies who re-
ceived 1 mg of vitamin K by intramuscularly following birth. 
     Furthermore, Verdicchio did not take blood sample prior to 
autopsy to measure the levels of vitamin K1 and noncarboxy-
lated protein (PIVKA) in Nadine’s blood or to measure 
prothrombin time (PT), and activated partial thromboplastin 
time (APPT) to rule vitamin K deficiency. Vitamin K defi-
ciency in children results in a depletion of liver stores of phyl-
loquinone and a reduction in plasma level of vitamin K1. Chil-
dren suffered from vitamin K deficiency had increased plasma 
levels of K1 epoxide and noncarboxylated protein (PIVKA) and 
a reduction in the levels of functioning vitamin K-dependent 
clotting factors. Their prothrombin time (PT) and activated par-
tial thromboplastin time (APPT) are prolonged. Also, he did not 
do blood test to check for white blood cells and differential 
counts to rule out sepsis. 
 

2. Verdicchio stated that Nadine’s older injuries (old blood, 
hemosidrin, and gliosis) have appeared at least one week prior 
to death, which also caused by similar trauma. We can state that 
the old bleeding was at least one week old but cannot say this as 
far as the gliosis is concerned. The clinical data presented in 
Section 4 of this report show that bleeding in the brain caused 
gliosis and experimental studies showed that gliosis was ob-
served one week following the injection of the blood into the 
brain and lasted for at least three weeks.  
     These data indicate that the gliosis in Nadine’s brain was 
probably started four weeks prior to her death. Furthermore, 
unconjugated bilirubin (UCB) can cross the brain barrier and 
causes brain damage (encephalopathy) and gliosis. Nadine suf-
fered from hyperbilirubinemia following her birth on August 7, 
2004 and during her hospitalization in September 2-7, 2004. 
 
3. Verdicchio alleged that inhalation of the stomach contents 
was resulted from injuries caused by shaking force. I believe 
that the likely causes for finding stomach contents in Nadine’s 
lungs are her neurological problems caused by the bleeding in 
the brain.  
 
4. Verdicchio stated that the findings speak strongly for that 
death was caused by injuries and the collected picture speaks 
strongly for death being caused by another person. The medical 
evidence cited above and presented in this report disagree with 
Verdicchio’s statements. Nadine’s illness and death were 
caused by health problems and adverse reactions to antibiotics. 
These include jaundice, hemolytic anemia, infection, vitamin K 
deficiency, and development problem. Verdicchio did not do 
differential diagnosis in this case or perform the required clini-
cal tests to rule out the involvement of vitamin K deficiency, 
hemolytic anemia, jaundice, and sepsis in this case. 
 
     For example, Nadine suffered from hemolytic jaundice on 
September 2, 2004 and her plasma bilirubin level was 200 
mg/L. In addition, Nadine’s low weight gain indicates that she 
suffered from serious health problem and she was susceptible to 
infection. She gained only 625 g during her 40 days of life and 
her weight gain rate was 15.6 grams per day. She expected to 
gain at least 38 grams per day based on the average weight 
gains for infants born at 32 to 40 weeks of gestation. Nadine’s 
weight gain rate was 58% below the weight gain of infant in her 
age.  
 
9. Clinical data that argue against the validity of Olof 
Flodmark’s diagnosis and opinions given in Nadine’s case 
 
     Dr. Olof Flodmark is a physician specialized in neuro-
radiology. He was asked to review Nadine’s case (case # B 
1402-05 R 12) and to give his opinions concerning the possible 
causes of Nadine’s illness, bleeding, and death. He wrote a re-
port on July 6, 2005 describing his diagnosis and opinions in 
Nadine’s case [59]. He stated the followings:  
 
1. The direct cause of death in Nadine’s case is probably breath-
ing-cessation and unconsciousness caused by an acute brain 
injury as a result of ‘shaking-force occurred on September 16, 
2004.  
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2. The brain swelling found in Nadine’s case during the autopsy 
on September 17, 2004 was developed rapidly on September 
16th due to lack of oxygen caused by the cessation of breathing.  
 
3. The fresh intracranial bleeding observed during the autopsy 
in Nadine’s case caused by shaking-force occurred on Septem-
ber 16, 2004. 
 
4. The possible cause of Nadine’s symptoms (apnea, sluggish-
ness and slow response, hypotonicity, and yellow skin) dis-
played on the 1st and 2nd September 2004 was Shaking force 
occurred on the 1st of September and then again on the 2nd of 
September. 
 
5. It is fully possible that the old intracranial bleeding observed 
by the medical examiner during the autopsy in Nadine’s case 
was caused by shaking-force occurred on the 1st of September 
and then again on the 2nd of September. 
 
     The clinical data presented in this report (Sections 2-8) 
clearly show that Flodmark’s assumptions stated above are not 
supported by medical facts. Below is a list of medical facts that 
argues against the validity of Flodmark’s theories. 
 
1. Flodmark assumed that the cause of the fresh and the old 
intracranial bleeding observed in Nadine’s case was shaking-
force without considering vitamin K deficiency in this case. 
Premature and full term infants who have suffered from vitamin 
K deficiency also developed intracranial hemorrhage and bleed-
ing in other locations. I presented clinical studies on vitamin K 
deficiency and bleeding in Section 7 of this report.  
     Nadine had several predisposing factors for vitamin K defi-
ciency. These include: (a) Nadine was treated with three 
courses of antibiotics during the first month of her life. Treat-
ment of infants and older children with high therapeutic doses 
of antibiotics for a significant time causes vitamin K deficiency 
by inhibiting the growth of microflora in the intestine that syn-
thesize vitamin K. (b) Nadine was breast-fed during her life and 
breast milk contains very low concentration of vitamin K. Fur-
thermore, her mother took antibiotic for 10 days during the time 
when she breast-fed Nadine. (c) Nadine was sick during her life 
and her illness caused her to eat less. Nadine’s weight gain rate 
was 58% below normal for her age. (d) Nadine suffered from 
hyperbilirubinemia and a high bilirubin level may induce vita-
min K deficiency. These factors can lead to vitamin K defi-
ciency even in babies who received 1 mg of vitamin K by in-
tramuscularly following birth. 
     Furthermore, the levels of vitamin K1 and noncarboxylated 
protein (PIVKA) in Nadine’s plasma, prothrombin time (PT), 
and activated partial thromboplastin time (APPT) were not 
measured to rule out vitamin K deficiency. Vitamin K defi-
ciency in children results in a depletion of liver stores of phyl-
loquinone and a reduction in plasma level of vitamin K1. Chil-
dren suffer from vitamin K deficiency have increased plasma 
levels of K1 epoxide and noncarboxylated protein (PIVKA) and 
a reduction in the levels of functioning vitamin K-dependent 
clotting factors. Their prothrombin time (PT) and activated par-
tial thromboplastin time (APPT) are prolonged.   
 

2. Flodmark assumed that the brain swelling in Nadine’s case 
observed during the autopsy occurred rapidly due to lack of 
oxygen resulted from brain injury caused by shaking-force oc-
curred on September 16, 2004. The clinical data presented in 
Section 4 of this report show that bleeding in the brain causes 
inflammation and edema and the fluid in the brain was in-
creased with time up to 72 hours post bleeding. Fresh and old 
bleeding was found in Nadine’s brain and Flodmark did not 
consider the bleeding as the cause of the brain edema in this 
case.       
 
3. Flodmark stated that it is fully possible that the old intracra-
nial bleeding observed during the autopsy and Nadine’s illness 
developed on September 2, 2004 were caused by shaking-force 
occurred on the 1st of September and then again on the 2nd of 
September.  
 
     The following clinical data clearly disagree with Flodmark’s 
assumptions. (a) Nadine suffered from hemolytic jaundice on 
September 2, 2004 and her plasma bilirubin level was 200 
mg/L. Hemolytic anemia and jaundice can cause Nadine’s 
symptoms observed on September 2nd. (b) Experimental studies 
show that the blood in the brain was converted to hemosiderin 
in about 5-7 days post bleeding. These medical facts invalidate  
Foldmark’s statement that the old bleeding in Nadine’s brain 
started 16 days prior to her death. (c) The levels of vitamin K1 
and noncarboxylated protein (PIVKA) in Nadine’s plasma, 
prothrombin time (PT), and activated partial thromboplastin 
time (APPT), were not measured on September 2, 2004  to rule 
out vitamin K deficiency in this case. (d) Nadine’s low weight 
gain indicates that she suffered from serious health problem and 
she was susceptible to infection. Her weight on September 2 
was 2.62 kg and she gained 385 grams during her 26 days of 
life. Her weight gain rate was 14.8 g/day, which is about 40% 
of the average normal weight gain rate for her age. She was 
treated with two courses of antibiotics for five days started on 
September 2nd. 
 
4. Flodmark did not mention in his report that the medical ex-
aminer reported the presence of gliosis in Nadine’s brain. He 
overlooked crucial medical information that show Nadine was 
bleeding chronically in the brain and the bleeding started 
probably four weeks prior to her death. In addition, she suffered 
from chronic neurological problems. The medical examiner 
stated that the microscopic examination of H & E stained tissue 
sections of Nadine’s brain revealed the presence of mild to 
heavy reactive gliosis in the cortex. In addition the immunohis-
tochemical staining for glial fibrillary acidic protein (GFAP) 
showed the gliosis was continued deeper into the underlying 
white substance.  
 
     The clinical data presented in Section 4 of this report show 
that bleeding in the brain causes gliosis. Experimental studies 
showed that gliosis was observed one week following the injec-
tion of the blood into the brain and lasted for at least three 
weeks. The bleeding in Nadine’s brain was fresh and old. The 
old bleeding was probably one week old. These data indicate 
that the gliosis in Nadine’s brain was probably started prior to 
her death. Furthermore, unconjugated bilirubin (UCB) can cross 
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the brain barrier and causes brain damage (encephalopathy) and 
gliosis. Nadine suffered from hyperbilirubinemia following her 
birth on August 7, 2004 and during her hospitalization in Sep-
tember 2-7, 2004. 
 
10. Conclusions 
 
     My review of the clinical data in this case and the pertinent 
medical literature revealed the followings: 
     The likely cause of the fresh and old bleeding observed dur-
ing the autopsy in Nadine’s brain, subdural space, and under the 
other membranes surrounding the brain is vitamin K deficiency. 
 
1. The bleeding probably occurred during four weeks prior to 
Nadine’s death on September 16, 2004.  
 
2. The likely cause of the brain edema observed in Nadine’s 
case is the bleeding and the edema was probably formed during 
the 72 hours prior to Nadine’s death.  
 
3. The gliosis observed in Nadine’s brain was induced by the 
bleeding and the gliosis was probably started four weeks prior 
to Nadine’s death. Hyperbilirubinea might contributed to the 
formation of the gliosis in this case. 
 
4. Nadine suffered from hemolytic jaundice, infection, and neu-
rological problems that caused her to eat less and to develop 
growth retardation. She gained only 625 grams during her 40 
days of life (15.6 g/day) which is about 58% below the weight 
gain expected for an infant in her age. 
 
5. Verdicchio’s allegations that Nadine died as a result of shak-
ing-force occurred on September 16, 2004 and she was killed 
by other person are medically not valid. He did not perform the 
needed clinical tests prior to autopsy or do differential diagnosis 
to rule out the involvement of vitamin K deficiency, hemolytic 
anemia, infections, and developmental and neurological in-
volvement in Nadine’s illness and death.  
 
6. Flodmark’s allegation that the fresh and the old intracranial 
bleeding observed in Nadine’s case was caused by shaking-
force occurred on September 1ist, 2nd, and 16th is not medically 
valid. He did not perform differential diagnosis to rule out vi-
tamin K deficiency, hemolytic anemia, infections, and devel-
opmental and neurological problems as causes for Nadine’s 
illness and death. In addition, he did not consider the gliosis 
observed in Nadine’s brain in his evaluation of this case. 
 
     In conclusion, my investigation in Nadine’s case, clearly 
indicates that Nadine died as result of health problems and vi-
tamin K deficiency that led to intracranial bleeding, neurologi-
cal problems, and cardiac arrest. She was not injured and killed 
by her father, Ezbjörn Hahne, as alleged by Verdicchio and 
Flodmark.  
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Figure 2. Shows the intensity and distribution of the old bleeding in Nadine’s brain (top and bottom views) observed at the 
time of autopsy. The microscopic examination of H & E stained tissue sections of the brain revealed the presence of mild to 
heavy reactive gliosis in the cortex. It indicates that the bleeding probably started at least four weeks prior to Nadine’s death. 
(Courtesy of the Gothenburg office of the National Board of Forensic Medicine, Rättsmedicinalverket, http://www.rmv.se/) 
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