
A Tale of Two Syndromes
Byron Ter Morshuizen

082 331 2801
byron.termorshuizen@wits.ac.za



The journey…

• Illustrate two important 
syndromes affecting children

• 1 common
• 1 uncommon
• Surprisingly linked

• Using cases demonstrate 
important take-home points





Case 1

• 11-year-old male presented with features of symptomatic anaemia

Date 20/10/22

WCC 7.39

RCC 2.09 L

HB 2.8 L

HCT 0.128 L

MCV 61.3 L

MCH 13.6 L

PLT 33 L
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APPROACH TO A MICROCYTIC HYPOCHROMIC 
ANAEMIA

Date 20/10/22

WCC 7.39

RCC 2.09 L

HB 2.8 L

HCT 0.128 L

MCV 61.3 L

MCH 13.6 L

PLT 33 L
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Microcytic hypochromic cells

Fragments

Teardrops

Pencil Cells





Anaemia prevalence



Age distribution

Causes



Manifestations of iron deficiency

Thrombocytopenia?

Iron containing proteins



THERAPY OPTIONS



Intravenous Iron 
Sucrose Therapy
• Widely available
• Generally safe (low 

rates of anaphylaxis) -
no test dose required

• Can be used to get to 
target haemoglobin or 
just start replacement

• Dosing (alternate 
days) of

• 100mg in children
• 200mg adolescents



CASE 1: What did we do?

Date 20/10/22 24/10/22 26/10/22 22/05/23 31/07/23 06/11/23

WCC 7.39 38.97 H 22.74 H 7.58 5.95 4.55

RCC 2.09 L 2.76 L 3.23 L 5.63 H 4.96 5.01

HB 2.8 L 3.9 L 4.7 L 12.3 10.5 10.6

HCT 0.128 L 0.164 L 0.218 L 0.425 0.353 0.368

MCV 61.3 L 59.4 L 67.5 L 75.4 L 71.2 L 73.4 L

MCH 13.6 L 14.1 L 14.6 L 21.9 L 21.2 L 21.1 L

PLT 33 L 68 L 155 L 348 533 H 445 H

Venofer Venofer Venofer



Why call iron 
deficiency a 
syndrome?
• You need to 

think of a cause 



HAEMATOLOGY:  GENERAL APPROACH

QUALITY ISSUEQUANTITY ISSUE

HIGH / INCREASED LOW / DECREASED

Production

Destruction / 
Removal

Destruction / 
Removal

Production

+ + + - - -
PERIPHERAL / 

POST-
PRODUCTION

CENTRAL



How does iron deficiency develop?

QUANTITY ISSUE

LOW / DECREASED

Destruction / 
Removal

Production

- - -
• Growth
• Bleeding (GI, 

Genitourinary, 
Mucocutaneous, Lungs)
• Intestinal worms

• Haemolysis• Dietary deficiency
• Absorption problem

• Gut
• Hepcidin
• Lack of acid, vitamin C, 

etc.
• Inhibition (phytens = 

brans etc, tannins = teas)

INTAKE

LOSS



IRON STORES IN A CHILD WITH NO EVIDENCE OF IRON DEFICIENCY

IRON = BLUE







Why call iron deficiency a 
syndrome?
• You need to think of a cause

IN CHILDREN:
• Tend towards low iron levels
• Growing
• Small dietary deficit will allow development
• Intestinal parasites
• Malabsorption
• Bleeding – rarer



Finding/addressing the cause
• Detailed history
• Ensure adequate intake
• Consider deworming
• Consider absorption problem 
• Then start thinking blood loss

• Haemolysis
• GIT
• Genitourinary
• Pulmonary

IF YOU DO NOT FIND AND ADDRESS THE CAUSE, YOU DO NOT SOLVE THE PROBLEM



BRONCHOSCOPY – PULMONARY HAEMOSIDEROSIS



Case 2

• 9-year-old female
• Presented with swelling of the right arm

• Spontaneously following bumping of it

• On examination she was found to be:
• Cyanosis
• Plethora
• Clubbing

Undiagnosed Tetralogy of Fallot

Secondary Polycythaemia

Upper limb DVT



Unit
3.9 - 10 x 10^9/L WCC 5.29
3.8 - 5.4 x 10^12/L RCC ?
10 - 16 g/dL HB 20.6
0.3 - 0.5 L/L HCT 0.694
77 - 92 fL MCV 82.1
26 - 32 pg MCH ?
33 - 35 g/dL MCHC ?
12 - 15 % RDW ?

180 - 440 x 10^9/L PLT 80

FBCReference

Results

Serum Fe 6.4
TF 2.23
% Sat 11
Ferritin 17

Fe studies



Management

• Partial exchange transfusion
• Venesection with replacement of 

fluid volume given cardiac 
condition

• Iron replacement
• Anticoagulation

• Clexane in hospital
• Converted to Rivaroxaban for 

discharge



Cause of thrombosis?



SYNDROME 1 SYNDROME 2

IRON 
DEFICIENCY THROMBOSISCASE 2



Haemostasis

Primary: 
(Platelets 

and Vessels)

Secondary:
Coagulation 

Factors

Tertiary:
Fibrinolysis



Thrombosis: Causes

CLASSICAL
VIRCHOWS

TRIAD

Stasis

Hypercoagulability Endothelial 
dysfunction

Immune 
dysregulation

TETRAD OF 
THROMBOSIS



Paediatric Thrombosis



Fibrinogen → Fibrin

CLOT

Prothrombin → Thrombin

X → Xa

VII → VIIaTF

V → Va

IX → IXa VIII →  VIIIa

XI → XIa

XII → XIIa

PTT

EXTRINSIC PATHWAY INTRINSIC PATHWAY

INR

LABORATORY BASED COAGULATION CASCADE

MIXING STUDIES

50% patient sample with 50% normal pool

CORRECTION = factor deficiency

NO CORRECTION = inhibitor



Fibrinogen → Fibrin

CLOT

Prothrombin → Thrombin

X → Xa

VII → VIIa

V → Va

IX → IXa VIII →  VIIIa

XI → XIa

XII → XIIa

PTT

EXTRINSIC PATHWAY INTRINSIC PATHWAY

INR

ANTICOAGULANT DRUGS

Vitamin K 
antagonists

Warfarin

Heparins

LMWH / 
Fondaparinux

DOACS
Xa inhib

IIa inhib

Anti-Xa



Anti-Xa inhibitors
• Drugs:

• LMWH (e.g. Enoxaparin) – subcutaneous injection
• Fondaparinux – subcutaneous injection
• Rivaroxaban – oral tablet
• Apixaban – oral tablet

• Used in the treatment of venous thromboembolism and stroke 
prevention in non-valvular atrial fibrillation

• Used for prophylaxis for venous thromboembolism (i.e. prolonged 
hospital admission)

• Effects measured using anti-Xa levels – SPECIFIC for each drug
• Settings where VKA is still the drug of choice:

• Anti-phospholipid syndrome
• Valvular Atrial Fibrillation



• Licenced overseas:
• Rivaroxaban
• Dabigatran



https://www.janssenscience.com/product
s/xarelto/medical-content/xarelto-dosing-
and-administration-in-pediatric-patients



Monitoring of DOACs?

• Big selling point is the 
lack of need for 
monitoring

• However, special 
populations require 
monitoring such as 
paediatrics

• Anti-Xa
• 6-monthly
• Growth
• Clinical change



DOACs
and renal 
dys-
function



Bleeding with DOACs

• There is no available product 
to directly treat in South Africa

• Andexanet alpfa
(R Hundereds of thousand a dose)

• Recombinant Xa product

• Best option available – Novoseven
• Recombinant VIIa

• Prothrombin complex
• Haemosolvex



Case 3

• 10-year-old girl
• Presented with end-stage renal 

disease
• Initially started on haemodialysis

(femoral Quinton line)
• Then converted to peritoneal 

dialysis (line removed)
• 3-months later – represented with a 

DVT of the leg





Progress

• Started on Clexane at 1mg/kg/BD
• Struggled with dosing
• Decreased to 0.5mg/kg/daily
• Trough levels were in therapeutic range
• DOAC?
• Cannot use Rivaroxaban due to renal 

clearance
• Managed to get Apixaban sponsored
• Treated for 3 months with Apixaban –

good response



Summary

• Iron deficiency and thrombosis should be thought of as syndromes –
• SEARCH for a cause

• Iron deficiency is COMMON
• Consider IV iron for certain cases, particularly severe cases
• Iron deficiency has complications
• DOACs are good drugs to consider for treating thrombosis


