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Septic emboli









Sites and causes of bleeding from the urinary tract

Haematuria
 Visible (macroscopic) VH
 Non-visible (microscopy) NVH

• Symptomatic (LUTS—dysuria, hesitancy, 
urgency) sNVH

• Asymptomatic aNVH

• Exclude transient causes: (UTI, vigorous exercise, menstruation).
• Check creatinine/eGFR, proteinuria (spot Albumin.Creatinine ratio) and BP.
• Painless VH usually means bladder cancer; refer urgently.
• In aNVH or if systemic symptoms, consider FBC, ESR, CRP, blood film, clotting (do not simply attribute haematuria to 

anticoagulants/antiplatelet agents).
• Urine MC&S to look for infection, malignant/inflammatory cells, casts, crystals.
• USS and rapid referral to nephrology if rapid decline in GFR or haematuria with proteinuria, casts or dysmorphic cells. Red cell casts ≈ 

glomerular bleeding.
• Refer to urology: VH, sNVH, persistent aNVH >40yrs





Hemoptysis

MECHANISMS

• Neoplasms: Invasion of superficial 
mucosa and erosion of blood vessels; 
High vascular tumor with fragile walls

• Pulmonary venous hypertension: High 
pressure damage venous walls

• Infection: Inflammation and repeated 
cough disrupts pulmonary vasculature

• Vascular damage by vasculitis or 
pulmunary infarction

Vasculitis



Hemolytic-uremic syndrome (HUS) 

Glanzmann thrombasthenia



Palpable purpura, abdominal pain and arthritis in a young male
with  normal thrombocyte count 

Kenneth, a 26-year-old male, presents to the ED with a one-week history of a rash that has spread from
his torso to his upper and lower limbs. He also complains of mild but diffuse abdominal pain and pain in
both knees. He has been feeling nauseous but has not vomited. Kenneth is otherwise in good health. He
reports a mild respiratory infection that resolved a week ago.
Kenneth’s vitals signs are as follows: Temperature: 36.3°C; Heart rate: 92 beats per minute; Respiratory
rate: 12 breaths per minute; Blood pressure: 138/96 mmHg; Oxygen saturation: 98% on room air.
On examination, Kenneth has red palpable purpura in crops on his torso and symmetrically distributed on
his arms and legs. His knees and ankles are swollen and warm to the touch. The rest of his examination is
normal. His CBC and renal function tests are all normal; specifically, his platelets are 340 x 109/L. There is
no hematuria.
His urinalysis showed no signs of renal involvement. Kenneth was discharged from the ED and told to
treat his joint and abdominal pain with ibuprofen. He was told to follow up with his family doctor in two
weeks where monitoring of renal involvement would be continued for six months.
What is the most likely diagnosis? Although there are a number of other diagnoses in the differential
(see Table), after consideration of his clinical symptoms Kenneth is most likely suffering from Henoch-
Schönlein purpura (HSP), or immunoglobulin A (IgA)–associated vasculitis

The Canadian J of Diagnosis April 2016



HSP is a vasculitis in which IgA-containing
immune complexes are deposited in small blood
vessels. It can affect blood vessels in the skin,
kidneys, intestines, and joints. Patients generally
present with the condition in fall, winter, and
spring.
The etiology is unknown, but most patients have a recent history of an upper respiratory
infection. HSP is especially associated with infections caused by Streptococcus species. HSP is
the most common systemic vasculitis in children (90% of cases occur in children younger than
10 years), but it affects adults as well.

HSP, it is generally a benign disease with spontaneous resolution in 94% of children and 89% of adults.
Renal involvement and progression to kidney failure is seen more commonly in adults than in children. A
renal biopsy would demonstrate membranoproliferative glomerulonephritis similar to IgA nephropathy.

See: N Engl J Med 2017;376:1868-77. Case 14-2017: A 20-Year-Old Man with Pain and Swelling of the Left Calf 
and a Purpuric Rash. IgA vasculitis and Crohn’s disease with erythema nodosum.

abdominal
pain

hematuria

typical sites
of purpura
(palpable)arthritis



Senile purpura are non-palpable, purple bruises with small
red patches, which fade to brown over a span of a few
weeks. They are found on the forearms and legs due to loss
of subcutaneous tissue with aging.

Steroid purpura. A 60-year-old woman
suffering a long history of asthma has used
to take systemic corticosteroids to control
her attacks of shortness of breath. She
presented with multiple purpuric lesions
with skin atrophy of the dorsal surface of
the forearms

Actinic or senile purpura is a benign clinical entity
resulting from sun-induced damage to the connective
tissue of the dermis. Actinic purpura is characterized by
ecchymoses on the extensor surfaces of the forearms and
the dorsa of the hands that usually last 1-3 weeks. See the
image below. Bateman first described the condition in
1818 when he noted dark purple blotches and
determined that they were due to the extravasation of
blood into the dermal tissue. Hence, it is sometimes
called Bateman purpura. It is common in elderly
individuals and usually occurs after unrecognized minor
trauma to the respective areas.



Skin lesions in acute meningococcemia can begin as
papules but quickly progress to petechiae and purpura.
As seen here, the purpuric lesions can coalesce

Purpura fulminans — Purpura fulminans is a severe complication
of meningococcal disease. It is characterized by the acute onset
of cutaneous hemorrhage and necrosis due to vascular
thrombosis and disseminated intravascular coagulopathy.

Waterhouse-Friderichsen syndrome - Acute adrenal insufficiency
may occur as a result of bilateral adrenal infarction caused by
hemorrhage or adrenal vein thrombosis associated with
meningococcemia. Waterhouse-Friderichsen syndrome has also
been reported with sepsis from Pseudomonas aeruginosa and
Streptococcus pneumoniae, Neisseria gonorrhoeae, Escherichia
coli, Haemophilus influenzae, and Staphylococcus aureus.



A 49 year old woman developed a high fever 5 days ago, in association with a retro-orbital headache, body aches, anorexia, and
intermittent nausea and vomiting. The fever subsided last night, but the other symptoms still persist. She had returned home just 1 week
ago, following a 3 week trip to Sri Lanka. Her medical and surgical histories are unremarkable, she does not smoke, and only drinks socially.
There is no history of recreational drug abuse or unsafe sex.

Airborne (Dengue)

Select Relevant Investigations

Full Blood Count WBC: 4,000/mm3 (4,000 -
11,000) Hb: 11 g/dL (11 - 18) Hematocrit: 41% 
(36.1 - 44.3) Platelets: 18,000/mm3 (150,000 -
400,000)

Dengue IgM ELISA The report will be available
tomorrow.

ECG + Portable Echocardiogram The ECG is
significant for a rate of 100 bpm, with a sinus
rhythm. No other abnormalities are noted. The 
echocardiogram shows normal myocardial
contractility, and a left ventricular ejection fraction
of 68%

Liver Function Tests AST: 82 IU/L (10 - 34) ALT: 70 
IU/L (10 - 40) ALP: 72 IU/L (44 - 147) Albumin: 4.0 
g/dL (3.4 - 5.4) (+) IV Crystalloids 

Cardiac Inotropes 

Platelet Transfusion 

(+) Disease Notification



Diagnosis and reasoning
This middle aged lady has presented in the early stages of shock, as manifested by tachycardia, a narrow pulse pressure,
prolonged capillary refill time (CRT), and altered mentation (i.e. agitation). Given the history suggestive of recent
infection, distributive shock is an important possibility; cardiogenic shock (in the eventuality of myocarditis) should also
be kept in mind. Hypovolemic shock is another consideration, considering the presence of vomiting. However, her
peripheries are cold, with a prolonged CRT, making distributive shock unlikely; furthermore, her jugular venous pressure
(JVP) is not elevated, while there are no clinical findings suggestive of heart failure, ruling out cardiogenic shock. Thus,
this appears to be hypovolemic shock; resuscitation with intravenous (IV) crystalloids should commence immediately. In
parallel with her acute management, a search for the underlying etiology should be conducted; in this respect, the
history of fever soon after foreign travel provides a critical clue. The Centers for Disease Control and Prevention (CDC)
Travel Health website provides a listing of the common infectious diseases encountered in each country. A review of the
entry on Sri Lanka lists out a wide spectrum of infectious diseases; however, of these, only Dengue is likely to give rise to
diffuse blanching erythema in conjunction with shock. Note also that Dengue Shock Syndrome (DSS) is well known
to occur in the critical phase of the disease (i.e. immediately following defervescence); this is secondary to extravasation
of fluid into the third space. A full blood count and liver profile are good initial tests; the marked thrombocytopenia seen
here is supportive of the clinical diagnosis, as is the mild elevation in liver enzymes (as hepatic involvement in dengue is
common). A dengue IgM antibody assay should also be ordered, although results may take some time to arrive; note
that her further management should NOT be postponed pending results. An ECG and echocardiogram to assess her
cardiac status is also important, as subclinical myocarditis may occur in these patients. While she will most likely continue
to require IV fluids for a period of time, fluid resuscitation should proceed cautiously, in accordance with the
international guidelines issued by the world health organization (WHO). This is because the fluid extravasated into the
third space shifts back into the intravascular compartment during the convalescent phase; in patients who have received
indiscriminate fluid supplementation, this shift may give rise to fluid overload with subsequent life threatening
pulmonary edema. Note also that Dengue is a notifiable disease; the relevant authorities should be informed upon
clinical suspicion. Platelet transfusion is not indicated currently, given the absence of bleeding manifestations; cardiac
inotropes are not required either, as there is no evidence of cardiac involvement.







Prevalence: 1/10 000



A 51 year old man presents with epistaxis and spontaneous bleeding from his mouth for 2 days, along with passage of tarry black stools
for a week. There is no history of hemoptysis, hematemesis, hematuria, or recent infection. He denies experiencing joint pain or tenderness.
His medical and surgical histories are unremarkable and he is not on any drugs currently. There is no history of transfusion of blood or blood
products. Nor is there a family history of bleeding disorders. He does not smoke, and is a life-long teetotaler (astemio). The patient reports he
had developed an upper respiratory infection 2 weeks prior to the emergency room visit, but the infection has now resolved

Epistaxis and Purpura

Select Relevant Investigations
 FBC and Peripheral Smear

RBC: 4.45x10^6/mm3 (4.32-5.72x10^6)  Hb: 
13.9 g/dL (13.5-16.5) 
Hct: 42% (41.0-50.0)  MCV: 94 f/L (80-100) 
MCHC: 33% (31-37)  WBC: 6,800/mm3 
(5,000-10,500) 
Plt: 18,000/mm3 (150,000-400,000) 
The peripheral smear reveals normocytic 
normochromic red blood cells with normal 
white blood cells. There is an inadequate 
number of platelets. immature forms are 
present.
 Clotting Profile
aPTT: 29s (control: 30s) PT: 16s (control: 17s) 
Clotting time: 5 min (1-9)
 Bone Marrow Biopsy
The marrow is normocellular, with an 
adequate number of megakaryocytes. There 
is normal myeloid and erythroid 
proliferation. No abnormal cells or 
significant dysplasia are seen. The 
myeloid:erythroid ratio is 6:1
 HIV Antibodies
HIV Antibodies: negative

Select Relevant Management

• Corticosteroids 
• Platelet Transfusion 

• IV Immunoglobulin 

• Splenectomy

Hemodynamic
stability



Diagnosis and Reasoning

Bleeding is one of the more common presentations in clinical medicine - and in some ways, one of the most tricky,
given the wide spectrum of presentations.

In certain cases, seemingly minor episodes are the first harbinger of severe disease; such patients may potentially
progress into fatal bleeding within a matter of minutes to hours.

Consider this middle aged man. He has presented with spontaneous bleeding from his gums, with examination
revealing a hematoma in the anterior tongue, and petechiae and ecchymosis in hard palate and lips.

Spontaneous bleeding from the mucosal surfaces of the mouth is in itself an alarming presentation; but note also the
presence of multiple purpuric spots in upper and lower limbs; and the presence of malena, suggesting gastrointestinal
bleeding.

Thus, this appears to be a coagulopathy; while bleeding from multiple mucosal surfaces is suspicious of a platelet
related etiology, this might also be due to a reduction or absence of coagulation factors, or due to use of
anticoagulants.

Note also that while on surface, the bleeding appears to be relatively mild, it is essential to assess his vital parameters
and determine if he is hemodynamically stable. Fortunately, this seems to be the case.

His drug history is negative for anticoagulants and the absence of a family history argues against an inherited disorder.

Focused investigations should be the next step, starting with a full blood count (FBC), peripheral blood film, and a
clotting profile.

The FBC reveals the presence of a marked reduction in platelet counts, with the other cell lines being within
normal parameters; the blood film reveals reduced platelets, with no immature forms or giant platelets.



The coagulation profile reveals a normal Partial Thromboplastin Time (PTT) and Prothrombin Time (PT) excluding
defects in the intrinsic, extrinsic and common pathways of the clotting cascade.

Thus this appears to be an isolated thrombocytopenia; this could be due to decreased production, increased
destruction, medication induced thrombocytopenia, or toxins; note that the latter two are excluded by the history.

The bone marrow biopsy in this patient reveals a cellular marrow with adequate number of megakaryocytes, which
excludes decreased platelet production.

While there are many conditions which can give rise to increased destruction of platelets (such as connective tissue
diseases, certain viral infections, hypersplenism, etc), his age, gender, and clinical presentation excludes most of these.

The two key conditions which should be considered are HIV induced thrombocytopenia, and Immune
Thrombocytopenia (ITP). However, the screening test for HIV is negative, clinching the diagnosis of ITP.

Corticosteroids are the first line management option for ITP. Splenectomy is indicated in patients who remain
refractory, or show a poor response to first-line therapies, and is not required right now.

Intravenous (IV) Immunoglobulins are considered an option in patients with severe active bleeding, or who are in need
of a rapid platelet rise.

Platelet transfusion is reserved for life-threatening conditions, and is not recommended for mild episodes of bleeding.





THROMBOPOIETIC GROWTH FACTORS
The use of hematopoietic growth factors has markedly changed the practice of medicine. Erythroid growth factors (eg, erythropoietin,
darbepoetin) and myeloid growth factors (eg, granulocyte colony-stimulating factor, granulocyte-macrophage colony-stimulating factor)
have allowed the specific stimulation of the production of erythrocytes and neutrophils, respectively. With the discovery of thrombopoietin
(TPO) and the development of a variety of peptide and non-peptide TPO receptor agonists, clinically effective thrombopoietic growth
factors have now entered the clinical armamentarium.
● A number of thrombopoietin (TPO) molecules have been developed; they define a new and growing family of molecules called the
thrombopoietin (c-mpl ligand) family, based upon their common ability to bind and activate the TPO receptor, c-mpl
● The two TPO receptor agonists available for use in immune thrombocytopenia (ITP) are romiplostim (administered as a once-weekly
subcutaneous injection) and eltrombopag (Revolade cp 25-50 mg, given as a once-daily pill).
● One TPO receptor agonist, eltrombopag, is approved for use in thrombocytopenic patients with hepatitis C who are receiving interferon
and in patients with aplastic anemia for whom immunosuppressive therapy has failed.
● The TPO receptor agonists are currently under evaluation for a wide range of other thrombocytopenic disorders, including those
associated with chemotherapy and myelodysplastic syndromes.
● Side effects of the TPO receptor agonists include thrombocytosis, possibly thrombosis, bone marrow reticulin fibrosis, and rebound
thrombocytopenia. Hepatotoxicity has been reported with eltrombopag. Cost may also be an issue in some settings.
● Two non-peptide TPO receptor agonists (avatrombopag and lusutrombopag) are being developed to treat thrombocytopenia in presurgical
patients



A 65 year old woman is admitted for elective replacement of her left knee joint. Her preoperative FBC is as follows: WBC
7,000/mm3, Hb 12 g/dL, platelets 420,000/mm3. An ECG, CXR and fasting plasma glucose are normal. Her medical
and surgical histories are unremarkable, and she is not on any drugs. Following an uncomplicated operation, she is
started on DVT prophylaxis with subcutaneous enoxaparin. On the 5th postoperative day, she complains of pain and
swelling of her left leg.

Even More Swelling

Select Relevant Investigations

 Full Blood Count
WBC: 8,700/mm3 (4,600-11,000) 
Hb: 11.9 g/dl (11.5-18) 
Platelets: 152,000/mm3 (150,000-450,000)

 Compression USS L/LL
There is acute thrombosis of the left popliteal vein, 
with absence of flow and compressibility.

 D-Dimers
D-Dimer levels are elevated.

 PF4 antigen assay
The platelet factor 4 antigen assay is positive.

Select Relevant Management
• Continue Enoxaparin 
• Start Fondaparinux or Argatroban

(direct thrombin inhibitor)   

• Start Warfarin 
• Place IVC Filter

Heparin-induced
Thrombocytopenia

(HIT)



Diagnosis and Reasoning

This elderly lady has developed acute lower limb swelling in the immediate postoperative period; examination reveals an erythematous,
warm and tender left leg.

This presentation is strongly suspicious of a deep venous thrombosis (DVT); it is important to note that DVT prophylaxis does not
necessarily preclude this possibility, as failures occur in up to 10% of such patients.

Cellulitis is the other key differential diagnosis here; however, note that total knee replacement is typically associated with incisional
cellulitis (rather than cellulitis of the leg), while there are no further supportive findings such as fever, inguinal lymphadenopathy, a history
of diabetes or immune compromise, or a neutrophil leukocytosis in the full blood count (FBC).

Unfortunately, no single clinical finding or complex of findings is diagnostic of DVT; however Well's score is a well validated rule which can
be used to estimate the clinical probability.

The Well's score in this patient turns out to be 2 points (due to the presence of the following scoring features: recently bedridden for >3
days [+1 point], and calf swelling >3 cm as compared to asymptomatic leg [+1 point]).

This score falls into the 'intermediate' probability category (i.e. around 17% probability); the 2012 American College of Chest Physicians
(ACCP) guidelines on the Diagnosis of DVT recommends that these patients be further evaluated with either a highly-sensitive D-dimer
test or ultrasonography, based on the clinical context.

Note that post-surgical patients may have a positive D-dimer result even if DVT is absent; thus ultrasound is preferable here; this reveals
the presence of acute thrombosis of the left popliteal vein.

Thus, the swelling is due to a DVT indeed; at this point, it is all too easy to assume that this is a postoperative complication, and
immediately commence a DVT management protocol (which typically includes therapy with Warfarin).

However, note one subtle anomaly in the full blood count. This patient's postoperative platelet count was 420,000 mm/3; however, the
most recent platelet count is only 152,000/mm3. While the absolute count is still within normal limits, a 63% drop has taken place.

A greater than 50% drop in platelet counts in a patient on therapy with heparin (unfractionated or low-molecular weight) is suspicious of
heparin-induced thrombocytopenia (HIT); note also that HIT gives rise to paradoxical venous and arterial thrombosis - thus the presence
of a DVT here is further supportive of this.



Unfortunately, no single finding or group of findings is diagnostic of HIT; however, a clinical scoring system has been devised to determine
its probability, based on the characteristic features of the disease (these are known as the 4 Ts - Thrombocytopenia, Timing, Thrombosis,
no oTher explanations).

This patient's score turns out to be 8 points, indicating a high probability of HIT (with the relevant scoring features being: >50% Platelet fall
[+2 points], onset of sequelae of HIT within days 5 to 10 [+2 points]; presence of thrombosis or other sequelae [+2 points]; no other
evident cause of platelet fall [+2 points]).

The next step in her evaluation should be diagnostic testing for HIT; a platelet factor 4 (PF4) antigen assay is a good choice in this regard,
and turns out to be positive.

Note that a positive PF4 antigen assay alone is not diagnostic for HIT (as the specificity is only 80%); however a positive result combined
with a high pretest probability (as in this patient) is considered to be diagnostic of the disease.

Thus, she should be taken off Enoxaparin immediately and started on a direct thrombin inhibitor (such as Fondaparinux or Argatroban).

Note that while PF4 antigen assays only take around 2 hours to perform, they may not be available in some hospitals; in such a scenario,
the patient's treatment should not be delayed pending results; a strong clinicopathological suspicion of HIT is sufficient to commence
therapy.

Patients with suspected (or diagnosed) HIT should NOT be started on Warfarin; this will reduce levels of the vitamin K-dependent
anticoagulant Protein C, and worsen the existing prothrombotic state.

Warfarin therapy should only be commenced once platelet levels stabilize; Argatroban should be continued until the patient's INR reaches
the therapeutic range.

The use of Inferior Vena Cava (IVC) filters in patients with HIT is a controversial topic; since this patient is being changed to an alternative
anticoagulant, placement of an IVC filter is probably not indicated right now.

However, if she develops further thrombotic events (such as a pulmonary embolism), this decision may need to be reconsidered and
expert advice obtained.





A 64 year old lady presents 45 minutes after a generalized tonic-clonic seizure which lasted for approximately 5 minutes. She recovered
consciousness immediately afterwards, but has remained drowsy and confused since then. All of this was witnessed by her daughter. She had
complained 'feeling unwell' during the preceding 4 days. Her medical history is only significant for mild hypertension well controlled on
Amlodipine alone. A capillary blood glucose and serum electrolytes are within normal parameters, as are serial ECGs, a noncontrast CT of the
brain, and a toxicology screen. However, a complete blood count is significant for a Hb of 8.7 g/dL (normal:11-18), and platelet count of
40,000/mm3 (normal: 150,000-400,000). A follow up blood film confirms the presence of anemia and thrombocytopenia, while
additionally revealing abundant reticulocytes and numerous schistocytes.

In Her Blood

Select Relevant Investigations

 Renal Functions + Liver Functions
Blood Urea: 25 mg/dL (0 - 50) 
Serum Creatinine: 1.7 mg/dL (0.4 - 1.5) 
ALT: 20 IU/L (7-47)  AST: 32 IU/L (10-40) 
ALP: 94 IU/L (44-147) INR: 1.0 (0.9-1.1) 
Total Serum Bilirubin: 1.9 mg/dL (0.2-1.2) 
Direct Bilirubin: 0.1 mg/dL (0.1-0.4)

 Coagulation Profile
INR: 1.0 (0.9-1.1)  PT: 12 sec (11-13.5) 
APTT: 35 sec (30-50) TT: 11 sec (10-15) 
Fibrinogen: 300 mg/dL (150-400)

 LDH + Haptoglobin
Lactate Dehydrogenase (LDH): 490 IU/L (105-333) 
Serum Haptoglobin: <10 mg /dL (45-165)

 ADAMTS13 Activity Levels
The results of the ADAMTS13 activity assay will be 
available in a few hours.

Select Relevant Management

• Aspirin 

• Plasma Exchange 

• Corticosteroids 

• Sodium Nitroprusside



Thrombotic Microangiopathy

• The thrombotic microangiopathies (TMAs) include thrombotic thrombocytopenic
purpura (TTP) and the hemolytic-uremic syndrome (HUS).

• These disorders are characterized by thrombocytopenia, due to the incorporation of
platelets into thrombi in the microvasculature, and microangiopathic hemolytic
anemia, which results from shearing of erythrocytes in fibrin networks in the
microcirculation.

• Microangiopathic hemolytic anemia and thrombocytopenia, in the absence of another
plausible explanation, are sufficient for the diagnosis of TMA.

• Fever, neurologic abnormalities, and kidney disease may occur concurrently but are not
required for diagnosis.

• Kidney disease occurs in hemolytic-uremic syndrome.

• Relatively few conditions can give rise to MAHA in association with thrombocytopenia;
the most prominent of these are Thrombotic Thrombocytopenic Purpura (TTP),
Hemolytic Uremic Syndrome (HUS), Disseminated Intravascular Coagulation (DIC), and
malignant hypertension.



A schistocyte is a fragmented part of a red blood cell. Schistocytes are typically irregularly shaped,
jagged, and have two pointed ends. A true schistocyte does not have central pallor. Schistocytes are
sometimes referred to as "helmet cells". Several microangiopathic diseases, including disseminated
intravascular coagulation and thrombotic microangiopathies, generate fibrin strands that sever red
blood cells as they try to move past a thrombus, creating schistocytes. Schistocytes are often seen in
patients with hemolytic anemia. They are frequently a consequence of mechanical artificial heart
valves and hemolytic uremic syndrome, thrombotic thrombocytopenic purpura, among other causes.
Excessive schistocytes present in blood can be a sign of microangiopathic hemolytic anemia (MAHA)
where the most common cause is aortic stenosis.

Peripheral blood smear: 
patient with thrombotic 

thrombocytopenic purpura

Reticulocytes
Erythrocytes (mature cells)



Diagnosis and Reasoning

The patient who presents following a first seizure is not an uncommon encounter in the emergency department;
similar to other emergencies, the initial priority should always be assessment, resuscitation, and stabilization.

In parallel, the most common causes of seizure should be rapidly ruled out; these include electrolyte and metabolic
disturbances, central nervous system (CNS) infections, cerebrovascular accidents, and drug overdose/poisoning. Given
the history of hypertension, hypertensive encephalopathy (HE) should also be considered.

However, there are no clinical findings which particularly favor the above entities, while the initial battery of tests is
also negative.

That said, her examination does reveal several worrisome findings: jaundice, pallor, and widespread petechiae; a
follow up complete blood count (CBC) and blood film are mandatory.

The CBC confirms the presence of moderate anemia and severe thrombocytopenia; the blood film is even more
alarming, demonstrating the presence of numerous schistocytes.

Note that this suggests at a microangiopathic hemolytic anemia (MAHA); this is further supported by the indirect
hyperbilirubinemia, elevated lactate dehydrogenase (LDH) and reduced Haptoglobin levels, and the reticulocytosis
seen in the blood smear.

Relatively few conditions can give rise to MAHA in association with thrombocytopenia; the most prominent of these
are Thrombotic Thrombocytopenic Purpura (TTP), Hemolytic Uremic Syndrome (HUS), Disseminated Intravascular
Coagulation (DIC), and malignant hypertension.

Differentiation between the above conditions requires the judicious use of investigations, including a renal assay and
coagulation profile.



TTP immediately presents itself as a likely candidate, given the presence of the classic pentad of MAHA,
thrombocytopenia, elevated renal functions, neurologic disturbances, and fever.

While there is a significant overlap in clinical findings between HUS and TTP, patients with the former typically
experience far more severe renal impairment, while prominent neurologic manifestations are rare. Furthermore, in
HUS, there is often an antecedent history of diarrhea, while the most patients tend to be of a younger age.

DIC is also unlikely given the normal coagulation profile; nor is malignant hypertension probable, given the minimally
elevated blood pressure, and absence of other features suggestive of a hypertensive emergency.

It should be appreciated that certain drugs have also been implicated as a cause of MAHA; however, Amlodipine has
not been identified as one of these.

Thus, TTP does indeed appear to be the diagnosis; while it is advisable to confirm this via estimation of ADAMTS13
activity levels, it should be noted that results are usually not available acutely.

TTP is a hematological emergency which is ideally treated in a specialist center; plasma exchange is the mainstay of
therapy and should be commenced as early as possible; this should be combined with corticosteroids.

As the pathophysiology of TTP is related to platelet aggregation leading to microthrombi, certain guidelines
recommend the use of antiplatelet agents (e.g. Aspirin); however, they are best commenced during platelet recovery
(e.g. when platelet counts are >50,000/mm3).

Note that therapy with Sodium Nitroprusside is an option in malignant hypertension; it is potentially deleterious in this
anemic patient, as it may lower tissue perfusion.



Microangiopathic 
haemolytic 
anaemia (MAHA)





The spleen is located in the left upper quandrant of the abdomen beneath
the left hemidiaphragm and lateral to the greater curvature of the stomach. Causes of splenomegaly: 

• Congestive
• Infective
• Inflammatory
• Neoplastic, 
• Infiltrative non-

neoplastic
• Haematological

hypersplenic states

Length
< 13 cm

Width
< 5 cm

How do you differentiate 
the spleen from the 
kidney on abdominal 
examination?
• You can’t get above 

the spleen (ribs overly 
it)

• The spleen moves 
towards RIF with 
inspiration, the kidney 
moves posterior only 
(if at all)

• The spleen is not 
ballotable like the 
kidney



Congestive
Cirrhosis
Heart failure
Thrombosis of portal, hepatic, or splenic veins
Malignancy
Lymphoma, usually indolent variants
Acute and chronic leukemias
Polycythemia vera
Multiple myeloma and its variants
Essential thrombocythemia
Primary myelofibrosis
Primary splenic tumors
Metastatic solid tumors
Infection
Viral – hepatitis, infectious mononucleosis, cytomegalovirus
Bacterial – salmonella, brucella, tuberculosis
Parasitic – malaria, schistosomiasis, toxoplasmosis, leishmaniasis
Infective endocarditis
Fungal
Inflammation
Sarcoid
Serum sickness
Systemic lupus erythematosus
Rheumatoid arthritis (Felty syndrome)
Infiltrative, nonmalignant
Gaucher's disease
Niemann-Pick disease
Amyloid
Other lysosomal storage diseases (eg, mucopolysaccharidoses)
Langerhans cell histiocytosis
Hemophagocytic lymphohistiocytosis
Rosai-Dorfman disease
Hematologic (hypersplenic) states
Acute and chronic hemolytic anemias, all etiologies
Sickle cell disease (children)
Following use of recombinant human granulocyte colony-stimulating factor

Major causes of splenomegaly

Associations of splenomegaly:
• with fever 
• with lymphadenopathy 
• with purpura
• with arthritis 
• with ascites 
• with a murmur
• with anaemia
• with weight loss 
• massive splenomegaly



Major causes of splenomegaly



Hypersplenism — Normally, about one-third
of the platelet mass is sequestered in the
spleen, where it is in equilibrium with
circulating platelets. Splenic sequestration of
platelets can be increased to 90 percent in
cases of extreme splenomegaly, although
total platelet mass and overall platelet
survival remain relatively normal.



In patients with chronic liver disease, circulating TPO levels are
decreased due to impaired production and secretion and
increased internalization and degradation by platelets
sequestered in the enlarged spleen. Reduced TPO levels result in
decreased megakaryocyte stimulation and platelet production.

Hypersplenism, which is the
increased pooling of platelets in
a spleen enlarged by congestive
splenomegaly secondary to
portal hypertensionInadequate production of platelets due to bone marrow suppression in

selected cases may also play a crucial role in the development of
thrombocytopenia in cirrhosis. Possible etiologies include suppression by
viruses, alcohol, iron overload, and medications.

Thrombocytopenia in liver cirrhosis Thrombopoietin physiology

The mechanism by which TPO regulates platelet production from
megakaryocytes. TPO (size of large arrows indicates relative concentration)
is produced constitutively by the liver and enters the circulation. Left side:
When the platelet count is normal, high affinity TPO receptors on the
platelets clear most of the TPO and produce a normal plasma TPO
concentration, thereby providing basal stimulation of bone marrow
megakaryocytes and a normal rate of platelet production. Right side: When
platelet production and the platelet count are low, the overall clearance of
TPO is reduced, subsequently increasing the plasma TPO concentration and
megakaryocyte and platelet production.



THROMBOPOIETIC GROWTH FACTORS
The use of hematopoietic growth factors has markedly changed the practice of medicine. Erythroid growth factors (eg, erythropoietin,
darbepoetin) and myeloid growth factors (eg, granulocyte colony-stimulating factor, granulocyte-macrophage colony-stimulating factor) have
allowed the specific stimulation of the production of erythrocytes and neutrophils, respectively. With the discovery of thrombopoietin (TPO)
and the development of a variety of peptide and non-peptide TPO receptor agonists, clinically effective thrombopoietic growth factors have
now entered the clinical armamentarium.
● A number of thrombopoietin (TPO) molecules have been developed; they define a new and growing family of molecules called the
thrombopoietin (c-mpl ligand) family, based upon their common ability to bind and activate the TPO receptor, c-mpl
● The two TPO receptor agonists available for use in immune thrombocytopenia (ITP) are romiplostim (administered as a once-weekly
subcutaneous injection) and eltrombopag (Revolade cp 25-50 mg, given as a once-daily pill).
● One TPO receptor agonist, eltrombopag, is approved for use in thrombocytopenic patients with hepatitis C who are receiving interferon
and in patients with aplastic anemia for whom immunosuppressive therapy has failed.
● The TPO receptor agonists are currently under evaluation for a wide range of other thrombocytopenic disorders, including those
associated with chemotherapy and myelodysplastic syndromes.
● Side effects of the TPO receptor agonists include thrombocytosis, possibly thrombosis, bone marrow reticulin fibrosis, and rebound
thrombocytopenia. Hepatotoxicity has been reported with eltrombopag. Cost may also be an issue in some settings.
● Two non-peptide TPO receptor agonists (avatrombopag and lusutrombopag) are being developed to treat thrombocytopenia in presurgical
patients





MUSCLE HEMATOMA
↓

COMPARTMENT SYNDROME

HEMARTHROSIS



A 37 year old woman at 30 weeks of her first pregnancy presents with severe abdominal pain and profuse vaginal
bleeding for 45 minutes. Her pregnancy has progressed normally until now. There is no personal or family history of
bleeding tendencies, and her medical history is unremarkable. A cardiotocograph (CTG) shows a baseline heart rate of
170 bpm, and 6 uterine contractions within 10 minutes. No decelerations are seen. An ultrasound scan demonstrates a
partially separated anterior placenta, with intra-placental hemorrhage.

Scattered

Select Relevant Investigations

 Full Blood Count
WBC: 11,600/mm3 (4000-11,000) N: 76% (50-70) 
L: 21% (20-40) Hb: 7.4 g/dL (11.5-17.5) 
Hematocrit: 22.2% (36-44) 
Platelets: 42,000/mm3 (150,000-400,000)
 Group & Crossmatch Blood
Group: O positive  4 units of blood crossmatched.
 Coagulation Profile
aPTT: 93 seconds (30-40) PT: 40 seconds (10-12) 
Fibrinogen: 146 mg/dL (373- 619 in 3rd trimester)
 Quantitative D-Dimer Assay
D-Dimers: 8805 ng/mL (≤250)

Select Relevant Management

• Urgent Delivery 

• Blood Transfusion 

• Corticosteroids Stat 

• Recombinant Protein C stat



Diagnosis and Reasoning

This lady has presented with clinical features of placental abruption; this diagnosis is confirmed by the ultrasound
scan.

There is cardiotocographic evidence of fetal distress; but even more importantly, there is obvious maternal distress,
with her vital signs indicating the presence of grade III hypovolemic shock.

She needs immediate resuscitation, including administration of high flow oxygen to maintain an oxygen saturation of
over 95%, and a blood transfusion. This should be followed by urgent delivery via cesarean section (as the cervix is
unfavorable).

A full blood count and coagulation profile should be ordered in parallel, and corticosteroids administered to promote
fetal lung maturity (these may confer some benefit, even during such a short time period).

However, the test results reveal a deranged coagulation profile; in the context of an obstetric emergency, this is
suggestive of disseminated intravascular coagulation (DIC); this is confirmed by the presence of elevated D-Dimers
(which are a form of fibrin degradation products).

The DIC will most likely correct itself spontaneously following delivery; thus, her coagulation abnormalities should be
corrected urgently, so that surgery can proceed.

Note that recombinant human activated protein C is not indicated in the management of DIC anymore, as there is very
little evidence to indicate benefit, while several studies have showed potential harm.



Disseminated Intravascular Coagulation (DIC) 







Therapeutic platelet transfusion 

Prophylactic platelet transfusion 

Cut off increases in conditions of poorly functioning platlets: NSAID, myeloproliferative 
diseases, increased urea, sepsis, fever.


