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I) General Considerations of Hemostasis 
  1) Platelet-vessel interaction (Figure 1)
  2) Coagulation and fibrin deposition (Figure 2)

II) Unique aspects of Hemostasis in the Neonate
  1) The importance of the family and obstetrical his-

tory
  2) Clues to a bleeding disorder on physical exami-

nation
  3) Screening laboratory and their use (Figure 3)
  4) Normal values in the newborn (Figure 4)

III) Differential Diagnosis of the Bleeding Infant
    (Figure 5)

IV) Specific Bleeding Conditions Unique in Infancy
  1) Thrombocytopenias: Neonatal alloimmune thrombo-

cytopenia (Figure 6)
  2) Hemorrhagic disease of the newborn: Vitamin K 

deficiency
  3) Hereditary factor deficiency: FXIII deficiency
  4) Disseminated Intravascular Coagulation (DIC): Hy-

poxia-acidosis 
  5) Severe liver disease: Neonatal hepatitis 

V) General Treatment Considerations (Figure 7)

VI) Using the Screening Laboratory to Establish a Diag-
nosis (Figure 8)
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Abstract
  The approach to a newborn or infant who is bleeding can be troublesome for the physician. This lecture will 
focus upon utilizing the history and screening laboratory to narrow the differential diagnosis in order to provide the 
most appropriate treatment for this potentially challenging patient population. First, a new approach to understanding 
the mechanism of coagulation and fibrin deposition will be presented followed by a discussion of the unique aspects 
of the coagulation system in the infant as well the importance of properly interpreting these laboratory values within 
the context of the medical history will be reviewed. Next, an overview of possible diagnoses for the bleeding infant 
will be surveyed with focus upon five specific bleeding conditions commonly encountered in infancy. Finally, general 
treatment considerations will be explored, followed by a brief offering of case studies when diagnosed based upon 
the screening laboratory.
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Figure 1. Platelet-Vessel Interaction.

 

Figure 2. Coagulation and Fibrin Deposition.

Figure 3. Abnormal Screening Tests in Various Hemorrhagic Disorders. Goodnight SH, Hathaway NE: Disorders of 
Hemostasis and Thrombosis, a Clinical Guide.  New York,  The Mc Graw-Hill Companies, 2001
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Figure 4. Development Changes in the Hemostatic System. Goodnight SH, Hathaway NE: Disorders of Hemostasis and Thrombosis, a 
Clinical Guide.  New York,  The Mc Graw-Hill Companies, 2001. *ratio of subject/ mean adult, ( )  - 2SD of lower range

N orm a l Fe tus P re term Term In fan t
M easurem ents A d u lts (20  w k) (25 -32  w k) In fan t (6  m os)

P la te le ts

C ount μL/10 3 250 107-297 293 332 ----

P rocoagu lan t S ystem

P TT * 1 4 .0 3 1 .3 1 .1
P T * 1 .0 2 .3 1 .3 1 .1 1
TC T * 1 2 .4 1 .3 1 .1 1
F ib rinog en , m g/d L 278  (0 .61 ) 96  (50) 250  (100 ) 240  (150) 251  (160)

II, U /m L 1 (0 .7 ) 0 .16  (0 .10) 0 .32  (0 .18) 0 .52  (0 .25) 0 .88  (0 .6 )

V , U /m L 1.0  (0 .6 ) 0 .32  (0 .21 ) 0 .80  (0 .43 ) 1 .00  (0 .54) 0 .91  (0 .55)

V II, U /m L 1.0  (0 .6 ) 0 .27  (0 .17) 0 .37  (0 .24) 0 .57  (0 .35 ) 0 .87  (0 .50)

V IIIc , U /m L 1.0  (0 .6 ) 0 .50  (0 .23 ) 0 .75  (0 .40 ) 1 .50  (0 .55) 0 .90  (0 .50)

vW F, U /m L 1.0  (0 .6 ) 0 .65  (0 .40) 1 .50  (0 .90) 1 .60  (0 .84 ) 1 .07  (0 .60)
IX , U /m L 1.0  (0 .5 ) 0 .10  (0 .05) 0 .22  (0 .17) 0 .35  (0 .15 ) 0 .86  (0 .36)
X , U /m L 1 .0  (0 .6 ) 0 .19  (0 .15) 0 .38  (0 .20) 0 .45  (0 .3 ) 0 .78  (0 .38)
X I, U /M l 1  (0 .6 ) 0 .13  (0 .08) 0 .2  (0 .12) 0 .42  (0 .20) 0 .86  (0 .38)
X II, U /m L 1.0  (0 .6 ) 0 .15  (0 .08 ) 0 .22  (0 .09 ) 0 .44  (0 .16) 0 .77  (0 .39)
X III, U /m L 1 .04  (0 .55 ) 0 .30 0 .4 0 .61  (0 .36) 1 .04  (0 .50)

P reK , U /m L 1 .12  (0 .06) 0 .13  (0 .08) 0 .26  (0 .14) 0 .35  (0 .16) 0 .86  (0 .56 )

H K , U /m L 0.92  (0 .48) 0 .15  (0 .10) 0 .28  (0 .20) 0 .64  (0 .50) 0 .82  (0 .36 )

Figure 5. Differential Diagnosis of the Bleeding Infant. Goodnight SH, Hathaway
NE: Disorders of Hemostasis and Thrombosis, a Clinical Guide.  New York,  The Mc
Graw-Hill Companies, 2001
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Figure 6. Causes:  Neonatal Thrombocytopenia. (SLE, systemic lupus erythematosus; ITP, immune thrombocyto-
penic purpura; TAR, Thrombocytopenia with absent radius; DIC, disseminated intravascular coagulation; SGA, small 
for gestational age. Hathaway NE, Bonnar J: Hemostatic Disorders of the Pregnant Woman and Newborn Infant. 
New York, Elsevier Science, 1987)
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Figure 8. Case Studies Based upon Screening Laboratory.

D iag nos is P lt c t PFA PT aP TT TC T F ib
(uL/10 3) (sec) (sec) (sec) (sec) m g /d L

H em oph ilia 300 n l 10 75 12 300
FV II d ef 250 n l 27 30 11 250
VW D 200 Inc 11 42 12 260
FX III d e f 350 n l 10 29 10 200
D IC  (hypoxia ) 160  - 20 43 17 40
D IC  (severe ) 10  - 28 > 120 > 60 10
L ive r d is 90 Inc 25 40 19 85
P la te le t d ys 275 Inc 12 31 11 270
V itam in  K  d e f 360  - > 60 > 120 13 265
ITP 5 n l-Inc 11 29 12 255
H eparin 265  - 15 > 120 > 60 200

Figure 7. General Treatment Considerations.

Product D ose Ind ica tion

P la te le t concen tra te 10  cc /kg Low  p t; p 1 t d ysfunc tion

F resh  frozen  p lasm a 15-20  cc/kg M ulti-fac to r coag u lopathy
F II, V , X  (X I, X III) d e fic iency

C ryop rec ip ita te 1  bag /10  kg Low  fib ring en , FX III d e fic iency
P la te le t d ysfunc tion

P ro th rom b in  concen tra te 75 -100  U /kg M ultip le  V itam in  K  d e fic iencyL iver D isease

A m inocapro ic  A c id 100  m g/kg Excess ive  fib rino lys is

D D A VP  0 .3μgm /kg P la te le t d ysfunction
Facto r concen tra te
  -rFV IIa 20 -30μg m /kg FV II d e fic iency

    -FV III 40 -50  U /kg FV III d e fic iency
  -F IX 80-100  U /kg F IX  d efic iency 
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