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Objectives

• Evaluate the causes of low blood counts,

including pancytopenia, among inpatients

• Discuss the management of inpatients who have

non-malignant causes of low blood counts:

acute and chronic ITP

aplastic anemia

leukopenia

chemo-associated pancytopenia

other pancytopenia
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Following your passion



Finding your purpose



Doctors wear many hats

– Master diagnostician

– Salesman for medical or surgical therapies

– Educator of patients, families, others

– Permanent student

– Communicator of good or bad news

– Responsible for good or bad outcomes

– Self-promoting salesperson amongst peers

– Member of a noble respected profession

– Wage earner and family member



How to be a good doctor

• Listen to the patient

• Know when not to listen to the patient

• Notice everything

• Learn to determine who can be interrupted

• Turn off all distracting noises so you can 
become the center of attention

• Find a way for five minutes to seem like 15

• Touch patients and hug family members



How to be a good doctor

• Take a “social history” first

• Try to remember something unique about each 

patient

• Learn how to determine whether somebody looks 

younger or older than their actual age

• Recognize the spiritual component required for 

people to “heal”



Johns Hopkins Hospital atrium

http://deanmo.files.wordpress.com/2007/12/feet.jpg


How to be a good doctor

Patients don’t care how much you 

know until the know how much you 

care



Hematology overview
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Non-malignant heme
Clotting/anticoagulants

Bleeding

Iron defic/women’s health

Abnormal blood counts

Sickle cell disease

ITP

TMA

Rare heme

Heme malignancy
Acute leukemias

Chronic leukemias

Lymphoma

Multiple myeloma

Plasma cell disorders

“Quasi-malignant heme”
Myeloproliferative disorders

Polycythemia vera

Essential thrombocytosis

Idiopathic myelofibrosis

Hypereosinophilic syndrome

Systemic mastocytosis
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Hematology disorders

Low High

RBC Anemia Polycythemia

WBC Leukopenia

neutropenia

Leukocytosis

Leukemia

Platelets Thrombocytopenia Thrombocytosis

Clotting Bleeding and

Coagulopathy

Thrombophilia



Important heme conditions

that I won’t be discussing 
• TMA (thrombotic microangiopathy)

• Heme malignancy, including APL leukemia

• Heme quasi-malignancy, including MDS

• AIHA and non-autoimmune hemolytic anemia

• Sickle cell disease/hemolytic anemia

• Rare pancytopenia, including Gaucher’s Disease
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Objectives

• Evaluate the causes of low blood counts,

including pancytopenia, among inpatients

• Discuss the management of inpatients who have

non-malignant causes of low blood counts:

acute and chronic ITP

aplastic anemia 

leukopenia/neutropenia

chemo-associated pancytopenia

other pancytopenia
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What causes low platelets?

Large 

platelets

High MPV

ACUTE (days-weeks)  

Acute ITP

“consumption”

Thrombosis

Bleeding/hematoma

DIC, HIT, APL, TTP

CHRONIC

Chronic ITP 

Hypersplenism

Small 

platelets

BM suppression

Infection

Medications, chemo  

BM dysfunction

MDS, AA



These are not ITP
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Case 1: Severe low blood counts
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65yo man with h/o abnormal blood counts for several years

Sometimes severe anemia, presumed to have chronic GI tract bleeding

Now hospitalized again for fatigue, abnormal blood counts

ER transfusions did not increase his counts enough



How to evaluate inpatients

who have low plt counts

• Review clinical presentation

• Review plt trend/chronicity if possible

• Look at MPV to determine BM vs. ITP/liver

• Look for “ITP pattern” vs. “liver pattern”

• Decide whether to do abdomen ultrasound

(note nuclear spleen scan used for chronic)

• Decide whether to do BM biopsy

• Platelet transfusion is a diagnostic test
17



Case 2: Abnormal blood counts
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36yo woman with no 

prior medical 

problems 

now with heavy 

menstrual bleeding



How to manage inpatients

who have presumed acute ITP

• “Isolated” plt<20 is usually acute ITP

• Decide whether they have life-threatening bleed

• Decide whether to test fibrinogen to r/o APL

• Decide whether they “need” plt transfusion

• Consider steroid pulse (I prefer solumedrol)

• Consider IVIG or Romiplostim (inpatient)

• Consider aminocaproic acid or TXA prevention

• Wait it out: acute ITP can take weeks to resolve
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How to manage inpatients

who have challenging ITP

• When steroids don’t work, plan a fast taper

• Each day, make plans for the next day

• Consider redosing IVIG if it helped

• Consider starting/redosing Romiplostim

• Consider inpatient Rituximab

• Try to avoid “urgent” splenectomy

• Stay in hospital until trend up and plt>50
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Vancomycin-induced ITP
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Covid-induced ITP
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Covid vaccine-induced ITP
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Case 3: Abnormal blood counts 

and bleeding

24

67yo man with ESRD requiring hemodialysis

Fell at home, developed a scalp wound with persistent bleeding



Case 3: Abnormal blood counts 

and bleeding
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67yo man with ESRD requiring hemodialysis

Fell at home, developed a scalp wound with persistent bleeding



Case 3: Abnormal blood counts 

and bleeding
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67yo man with ESRD requiring hemodialysis

Fell at home, developed a scalp wound with persistent bleeding



Acute promyelocytic leukemia (APL)



Acute promyelocytic leukemia (APL)



How to manage inpatients

who have presumed chronic ITP

• If plt > 50 then probably no treatment needed

– OK for any anticoagulants if no visible bleeding

• If plt < 50 then consider inpatient treatment

– Decide whether surgery or procedure is anticipated

– Decide whether home anticoagulants are anticipated

– Decide whether pt is high risk for ICH (e.g. cirrhosis)

– Consider steroid pulse (I prefer solumedrol)

– Consider IVIG or Romiplostim or Rituximab (inpatient)

– Consider low-dose anticoagulants if no visible bleeding
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Objectives

• Evaluate the causes of low blood counts,

including pancytopenia, among inpatients

• Discuss the management of inpatients who have

non-malignant causes of low blood counts:

acute and chronic ITP

aplastic anemia 

leukopenia/neutropenia

chemo-associated pancytopenia

other pancytopenia
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Case 4: Pancytopenia
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51yo man with recent h/o bruising and bleeding



Case 4: Pancytopenia
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51yo man with recent h/o bruising and bleeding

Dx: Mild aplastic anemia



How to manage inpatients

who have “aplastic anemia” picture
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51yo man with recent h/o bruising and bleeding

Bone marrow biopsy c/w aplastic anemia

Dx: “mild” aplastic anemia

PLAN:

Transfusion parameters 

whenever plt < 20 transfuse one dose plt

ATG/Csa vs. “urgent” stem cell transplant



Case 5: Pancytopenia
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27yo young woman with recent fever, fatigue



Case 5: Pancytopenia
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27yo young woman with recent fever, fatigue



Objectives

• Evaluate the causes of low blood counts,

including pancytopenia, among inpatients

• Discuss the management of inpatients who have

non-malignant causes of low blood counts:

acute and chronic ITP

aplastic anemia 

leukopenia/neutropenia

chemo-associated pancytopenia

other pancytopenia
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Case 6: Severe neutropenia

• 33yo woman with follicular lymphoma, BRx 6 (2021)

• Maintenance Rituximab every 6 months

• c/o fatigue, possible fever, found to have low WBC



Case 6: Severe neutropenia

• 33yo woman with follicular lymphoma, BRx 6 (2021)

• Maintenance Rituximab every 6 months

• c/o fatigue, possible fever, found to have low WBC

• PLAN: daily filgrastim, IV Abx, acyclovir, fluconazole



Cause of neutropenia

• Drug-induced

– Bactrim/Sulfa

– PTU & Methimazole

– Clozapine

– Chloramphenicol

– Furosemide

• Presumed autoimmune neutropenia

• ”Idiopathic”

• “Cyclic” neutropenia

• ”Ethnic” neutropenia



How to evaluate inpatients

who have low WBC/neutropenia
• Review clinical presentation, r/o acute infection

• Determine chronicity, if possible

• Review recent new medications

• Review WBC differential

• Consider autoimmune testing and HIV testing

• You don’t need flow cytometry unless it looks like 

lymphoma

• You probably don’t need urgent BM biopsy
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What to do for pts with low WBC

• Try to discontinue all nonessential meds

• Consider “trial of filgrastim”

• Decide IV Abx and acyclovir and fluconazole

• Make a plan for when you will consider BMBx

• Consider trial of steroids→IVIG→Rituxan
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Objectives

• Evaluate the causes of low blood counts,

including pancytopenia, among inpatients

• Discuss the management of inpatients who have

non-malignant causes of low blood counts:

acute and chronic ITP

aplastic anemia 

leukopenia/neutropenia

chemo-associated pancytopenia

other pancytopenia
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Chemotherapy Nadir

http://www.neulastahcp.com/risk/about-neutrophil-nadirs/#



Colony Stimulating Factors

Drug Dose Timing Adverse Events

Filgrastim

- Neupogen

- Zarxio

- Granix

5 mcg/kg/day Post Chemo: >24 Hour 

Prior to Chemo: Not <24 Hour Bone Pain

Respiratory Distress

Hypersensitivity

↑ Bleomycin Lung Toxicity

Pegfilgrastim

- Neulasta

Single Dose

6 mcg/kg

Post Chemo: >24 Hour 

Prior to Chemo: Not <14 Days

• .

NCCN. Prevention and Treatment of Cancer Related Infections. 2.2015.



Filgrastim for Neutropenia

http://www.neupogenhcp.com/chemotherapy-induced-neutropenia/



Risk Factors for Neutropenic Fever

• . Patient

Age ≥65 years

Poor PS ≥2

Albumin <35g/L

Comorbidities
• Single 27%

• Two 67%

• Three (+) 125%

FN History

Cancer

Diagnosis 

• AML

• MDS

• NHL

• MM

• Germ Cell 

• Soft Tissue

Incomplete Response
• Persistent/Refractory

• Progressive

• Remission Unattained

Stage ≥2

Treatment

Medication
• >85% Dose Admin

• Purine Analogs 

• Alemtuzumab

• Steroids

• High Dose Chemo

Mucositis grade ≥3

Neutropenia ≥7 days

Procedures
• HSCT

• Splenectomy 

• Radiation

Flowers CR, et al. ASCO. 2012. NCCN. Prevention and Treatment of Cancer Related Infections. 2.2015.



Antibiotics for neutropenic fever
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Objectives

• Evaluate the causes of low blood counts,

including pancytopenia, among inpatients

• Discuss the management of inpatients who have

non-malignant causes of low blood counts:

acute and chronic ITP

aplastic anemia 

leukopenia/neutropenia

chemo-associated pancytopenia

other pancytopenia
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Case 7: Pancytopenia

• 38yo man with hematemesis

• alcohol dependence, recent vegetarian diet

• exam shows spleen tip palpable

• Hgb 8.0; plt 75,000 WBC 3

• PT 28 secs; APTT 50 secs

• D-dimer neg; fibrinogen 165mg/fL



Case 7: Pancytopenia

• 38yo man with hematemesis

• alcohol dependence, recent vegetarian diet

• exam shows spleen tip palpable

• Hgb 8.0; plt 75,000 WBC 3

• PT 28 secs; APTT 50 secs

• D-dimer neg; fibrinogen 165mg/fL

• PLAN: cryo and FFP are more important than plts

• ”whenever plt<50 transfuse one dose plt”

• Attempt to address local cause of bleeding



How to evaluate & manage inpatients

who have “other pancytopenia”

• Differential diagnosis

– Liver dysfunction/hypersplenism

– Autoimmune “lupus”

– Infection: bacteremia, Covid, EBV, HIV, ”other”

– Heme quasi-malignancy (MDS)

– Heme malignancy
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Case 8: Pancytopenia

• 26yo young man with no chronic medical problems

• Evaluated for weakness, possible fever, weight loss



Case 8: Pancytopenia

• 26yo young man with no chronic medical problems

• Evaluated for weakness, possible fever, weight loss



How to evaluate & manage inpatients

who have “other pancytopenia”

• Consider abdomen ultrasound

• Decide about testing HIV Ab, ANA, Covid testing

• Decide whether to do BM biopsy

• Transfusion parameters (e.g., Hgb < 7, plt < 20)

• Assess bleeding tendency

• Decide about low dose anticoagulant for DVT/PE prev
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Take-home points

• Presumed ITP is a “diagnosis of exclusion” that 

means ”doubt heme malignancy, doubt liver dz”

• Leukopenia (neutropenia) may be drug-induced

• Pancytopenia is usually liver dysfunction, but 

need to r/o heme malignancy or aplastic anemia

• Use transfusion parameters when possible

• Consider inpatient filgrastim or romiplostim
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