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Pediatric Hematology- Diagnostic approach

• Although it seems that; we mostly deal with laboratory tests, mostly
sophisticated
• Complete Blood Count
• Coagulation tests

• INR, aPTT, PFA-100 ….
• Peripheral and bone marrow smear
• Flow cytometry
• Genetic based tests

• But still anamnesis, phyical examination is the most important step for true
diagnosis

• Recent year (18/02/2020) we have discussed role of ‘Anamnesis and Physical
Examination in Pediatric Hematology’
• Now we will discuss ‘Sign and Symptoms in  Pediatric Hematological Diseases’
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Symptom and Sign- Definition

• Symptom: subjective evidence of disease or physical disturbance
observed by the patient
• Headache
• Rash
• Visual disturbances may be a symptom of retinal atherosclerosis

• Sign: an objective evidence of disease especially as observed and
interpreted by the physician rather than by the patient or lay observer
• Chvostek sign
• Brudzinski sign
• Hypertension
• Narrow retinal vessels are a sign of arteriosclerosis

Meriam Webster Medical Dictionary



Signs and symptoms related to Hematologic
Diseases

Symptoms
• Fatique
• Prolonged fever
• Recurrent infection
• Bruising
• Mucosal bleeding

• Nose, mouth, GIS
• Pallor
• Jaundice
• Weight loss
• Bone pain

Signs
• Hematochesia
• Melena
• Petechia
• Purpura
• Hemarthrosis
• Hepatomegaly
• Splenomegaly
• Lymphadenopathy



A great number of hematologic disease or pathologies
can present with multiple signs and symptoms
• Hematologic problem (primary or secondary);

• Complete blood count anormaly related
• Hemoglobin

• Anemia
• Polycythemia

• Thrombocyte
• Thrombocytopenia
• Thrombocytosis

• White blood cell
• Neutropenia
• Lymphopenia
• Leucocytosis

• Bleeding diathesis
• Thrombosis
• Disease related
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Anemia; Definitions

• Anemia; 
• Reduction of hemoglobin (Hb),  RBC concentration or hematocrit 

concentration
• Below -2SD, or 3p

• Normal ranges change with;
• Age, gender and race



Yaşa göre Hb değerleri

Ref: Lanzkowsky P. Appendix-1 Hematologic reference values. Manual of Pediatric Hematology and Oncology. 5th ed. 
2011. Page: 973. Source: From Dallman, P.R., Siimes, M.A., 1979. Percentile curves for hemoglobin and red cell volume 
in infancy and childhood. J. Pediatr. 94, 28.



Yaşa göre kırmızı küre değişkenleri 

Ref: Lanzkowsky P. Appendix-1 Hematologic reference values. Manual of Pediatric Hematology and Oncology. 5th ed. 
2011. Page: 973. 



Anemia related sign and symptoms

Severity changes with degree of 
anemia and effectiveness of 
compansatory mechanisms
• Pallor
• Lethargy
• Poor feeding
• Tachycardia 
• Hearth murmur
• Dyspnea on exercise
• Hearth failure
• Shock

• Compansatory mechanisms of 
body against anemia
• Symptoms related to anemia is 

mostly correlated to the severity and
the chronicity of the condition

• Severe anemia that develops weeks
and months can be well tolerated

• Symptoms are generally more
pronounced in patients with limited
cardiopulmonary reserve or in whom
the anemia developed very rapidly



Brandow A. Pallor and Anemia, Section 8: Hematologic Diseases in book,  Nelson Pediatric Symptom Based 

Diagnosis, Elsevier, 2018.

Pallor
A perceptual reduction in usual color and tone of the skin and mucosa
Highly nonspecific
Underlying etiology may be severe
May be non-disease related



Symptoms or signs related to etiology of anemia

• Hemolytic anemias
• Urine color changes: 

• Red to Black urine: Hemolysis
• Presence of myoglobin in the urine is; myoglobinuria
• Presence of free hemoglobin in the urine; hemoglobinuria

• Jaundice: Hemolysis
• Bleeding:

• GIS related bleeding;
• Rectal

• Hematochesia
• Melana

• Hematemesis
• Menorhagia
• Hematuria 

• RBCs are present in the urine



Jaundice



Jaundice

• Yellowish discoloration

of the skin and sclerae

• Elevated bilirubin
• >2 mg/dl



Symptoms or signs related to etiology of anemia

• Hemolytic anemias
• Urine color changes: 

• Red to Black urine: Hemolysis
• presence of myoglobin in the urine is; myoglobinuria
• Presence of free hemoglobin in the urine; hemoglobinuria

• Jaundice: Hemolysis
• Bleeding:

• GIS related bleeding;
• Rectal

• Hematochesia
• Melana

• Hematemesis
• Occult bleeding

• Menorhagia
• Hematuria 

• RBCs are present in the urine



Gastrointestinal bleeding
• Melena

Digested blood in stool
• black, tarry, oil like, fouly

stools, 
• originates proximal to the

ligament of Treitz
• 50 ml blood is enough

• Hematemesis
• digested or fresh blood in 

emesis
• originates proximal to the

ligament of Treitz

• Hematochesia
• fresh blood from rectum
• Originates form Lower GIS 
• Rarely huge bleeding from Upper GI can couse hematochesia
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Thrombocytopenia
Thrombocytopenia is defined as a platelet count of <150,000/microl

• Petechia: Pinpoint areas (less than 2 mm) of hemorrhage, which are reddish-purple lesions

• Purpura. 3-10 mm, ecchymoses: > 1 cm

• Petechia, and purpura do not bleach, 



Bleeding Diathesis

Flood V., Scott P. Bleeding and Thrombosis, Section 8: Hematologic Diseases in 
book, Nelson Pediatric Symptom Based Diagnosis, Elsevier, 2018.
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Neutropenia associated signs and symptoms
• Recurrent,
• Severe ,
• Oral cavity and mucous membranes,
• Systemic infections
• Lung and blood born

Selulitis Oral yeast infection
Deep Neck Infection

Normal neutrophile count

Mild neutropenia

Moderate neutropenia

Severe neutropenia

Severe neutropenia

Agranulocytosis
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Bone pain
• A frequent symptom
• Mostly traumatic
• But there is a rare but important clinic that can be related to

hematologic malinancies (leukemia)
• Without a traumatic history
• Persists, awakens the child
• Does not respond to nonsteroidal anti-inflammatory drugs
• Can be confused with growth pain
• Associated symtoms that can be seen in hematologic malignacies



B symptoms
combination of three symptoms
Originally for classification of Lymphomas
A and B group
B group means; with worse prognosis
Can be seen most of childhood malignancies (leukemias, lymphomas, 
neuroblastomas…)

●Unexplained Fever – Temperature >38°C 
●Unexplained Weight loss – Unexplained loss of >10 percent of body 
weight over the past six months
● Night Sweats – The presence of drenching night sweats



Lympadenopathy

• Common manifestation of many childhood diseases
• Most often related to infection (viral or bacterial)
• Resolves spontaneusly or with ab treatment

Flood V., Scott P. Bleeding and Thrombosis, Section 8: Hematologic Diseases in 
book, Nelson Pediatric Symptom Based Diagnosis, Elsevier, 2018.
UpTodate



LanzkowskyP.  Chapter 4: Lymphadenopathy and Diseases of the Spleen. In Book Lanzkowsky’s Manual Of Pedıatrıc

Hematology and Oncology, 6th Edition, 2016.



Copyrights apply



Red flags for lymphadenopathy

• Weight loss, recurrent fevers, night sweets, systemic signs
• Bone pain
• Complete blood count abnormality (cytopenias for more than 1 cell linages)
• Supraclavicular location
• Associated with Hepato/spleneomegaly, or abdomina mass
• Irresponsive to antibiotic treatment
• Generalized lymphadenopathy
• Fixed nontender nodes in the absence of other symptoms; matted nodes
• Nontender lymph nodes ≥2 cm in diameter that increase in size from baseline or do 

not respond to 2 weeks of antibiotic therapy
• Persistently elevated ESR/CRP or rising ESR/CRP despite antibiotic therapy
• In immunosupressive children

• Increased risk of infection
• Increased risk of malignancy

Flood V., Scott P. Bleeding and Thrombosis, Section 8: Hematologic Diseases in 
book, Nelson Pediatric Symptom Based Diagnosis, Elsevier, 2018.
UpTodate



Splenomegaly

• Can be related to childhood hemtologic diseases
• Leukemias
• Myeloprolipherative diseases
• Hemolytic anemias
• Extramedullary hematopoiesis …
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