
REPORT OF SICKLE Hb FROM
NEWBORN SCREENING PROGRAM

Hb F, S AND C ONLY,
NO A

SC DISEASE
(NOT A TRAIT)

GENETIC
COUNSELING

Hb F, S, AND AHb F AND S ONLY,
NO A

S > A

Sβ
+
 THALASSEMIA

A > S

SICKLE TRAIT

CONTACT FAMILY AS SOON AS POSSIBLE

REPEAT TEST OR SEND REPEAT FILTER
PAPER SPECIMEN TO NBS LABORATORY

NEWBORN SCREENING

SS DISEASE OR S β
0

THALASSEMIA

CONFIRMED SS, SC
OR S THALASSEMIA

REFER TO PEDIATRIC HEMATOLOGIST
OR SICKLE CELL CENTER FOR

- EDUCATION
- GENETIC COUNSELING
- PARENTAL TESTING
- ACCESS TO SUPPORT GROUPS
- PENICILLIN PROPHYLAXIS

TEST BOTH PARENTS TO
ASSESS RISK TO FUTURE 

CHILDREN

12



END

ALL TESTING WITHIN
NORMAL LIMITS

SICKLE CELL DISEASE
OR THALASSEMIA

EVIDENT

RESULTS DIFFICULT
TO INTERPRET

SICKLE CELL TRAIT OR
THALASSEMIA MINOR

GENETIC COUNSELING
AND EDUCATION

GENETIC COUNSELING

15

CONSULTATION
WITH HEMATOLOGIST

INITIAL DIAGNOSIS:
- CBC WITH MANUAL DIFFERENTIAL
- HEMOGLOBIN ELECTROPHORESIS WITH

QUANTIFICATION OF F (FETAL) Hb AND 
A2 Hb 

- FERRITIN



ASSISTANCE
FROM

PARENT
GROUPS

NEWBORN COPING PROBLEMS
OF CHILD, PATIENT

OR FAMILY
- ADDITIONAL

DIAGNOSES
- INTERFAMILY

TENSION
- PROBLEMS WITH

FINANCES
- EMPLOYMENT
- SCHOOL
- HEALTH FORMS
- IMMIGRATION

ISSUES

ASSISTANCE FROM
SCHOOL,

EMPLOYER,
CHILD LIFE
PROGRAM

PATIENT
REQUEST

"RED FLAG
ISSUES"

- CHILD ABUSE
- HOUSING ISSUES
- SUDDEN

DETERIORATION
OF SCHOOL
PERFORMANCE

- DELINQUENCY
- DRUG AND 

ALCOHOL
DEPENDENCE

STAFF
REQUEST

18

PSYCHOLOGICAL
REFERRAL,

PEER, PATIENT OR
PARENT GROUP

CATACLYSMIC
MEDICAL

EVENTS e.g.:
- ACS
- STROKE
- SURGERY
- SEPSIS
- FREQUENT

PAIN

PATIENT
DIAGNOSIS

REFERRAL TO
SOCIAL WORK

SOCIAL WORK



EDUCATION AND COUNSELING

REINFORCE GENETIC TRANSMISSION;
ADDRESS/RESOLVE ISSUES OF GUILT

DISCUSS DISEASE PROCESSES:
VASO-OCCLUSION; FUNCTIONAL

ASPLENIA; DEVELOPMENTAL ASSESSMENT;
SPLENIC SEQUESTRATION; INFECTION;

PENICILLIN PROPHYLAXIS; PULMONARY 
COMPLICATIONS; STROKE AND TRANSFUSION
ISSUES; HEMOLYSIS, OPHTHALMOLOGIC AND

RENAL CONCERNS; G.I. ISSUES - CHOLELITHIASIS,
ETC.; PRIAPISM; STRESS; BEHAVIORAL ISSUES

SEXUAL MATURATION AND OTHER
ADOLESCENT CONCERNS

APPROACHING/ACHIEVING PSYCHOLOGICAL
INDEPENDENCE; DISCUSS ISSUES OF

DEPENDENCE AND DEPRESSION

ANALGESIA ISSUES: USE AND PERCEPTION OF 
NARCOTIC SIDE EFFECTS; TOLERANCE;

PHYSICAL AND PSYCHOLOGICAL DEPENDENCE

FAMILY PLANNING/PRECONCEPTUAL COUNSELING;
EFFECTS OF PREGNANCY ON DISEASE; GENETIC

COUNSELING FOR TRAIT FAMILY MEMBERS;
FACILITATE DIAGNOSTIC EVALUATION

CORD BLOOD COLLECTION AND STORAGE

OTHER HEALTH ISSUES e.g. ANESTHESIA; CURRENT
AND ANTICIPATED THERAPEUTIC AGENTS

PROMPTLY ASSESS AND
TREAT REPORT OF PAIN

NOTE LEVEL OF
HYDRATION

ASSESS FOR
CO-MORBIDITIES

MANAGEMENT OF
SPECIFIC ILLNESS

EPISODES, UTI, JOINT
SYMPTOMS,

ABDOMINAL PAIN, ETC.

INVOLVEMENT OF
HEMATOLOGIST

KNOWLEDGEABLE
IN CARE OF DISEASE

ILLNESS
MANAGEMENT

COORDINATION OF SPECIALTY CARE

EVALUATE SCHOOL
PERFORMANCE;

APPROPRIATE
REFERRAL FOR SOCIAL

INTERVENTION

MEDICAL ALERT
BRACELET

INCLUDING DIAGNOSIS,
BLOOD  TYPE

NUTRITION/FLUID
INTAKE; GROWTH

AND DEVELOPMENT

AT LEAST SEMIANNUAL
HEMATOLOGIC

SCREENING INDICATED

MONITOR
IMMUNIZATION,

ESPECIALLY
PNEUMOCOCCAL

VACCINE, AND
INFLUENZA VIRUS

VACCINES

HEALTH
MAINTENANCE

DEVELOPMENTAL ASSESSMENT
SCREENING FROM 6 MONTHS OLD
(BASELINE) FOR INDICATION OF

POSSIBLE CNS PROBLEMS

BASELINE STUDIES: TCD, MRI, MRA FOR
ASSESSMENT OF CEREBRAL INFARCTS

OPHTHALMOLOGY SCREENING
FOR RETINOPATHY ANNUALLY

FROM 10 YEARS OF AGE

ENT EVALUATION FOR RECURRENT UPPER
RESPIRATORY INFECTIONS, OTITIS MEDIA,

SNORING, SLEEP APNEA EPISODES

ABDOMINAL EVALUATION: GALL STONES;
HEPATIC/SPLENIC SEQUESTRATION;

BOWEL INFARCTS

ENDOCRINOLOGY EVALUATION IF 
SIGNIFICANTLY DELAYED GROWTH 

OR SEXUAL MATURATION

DENTAL AS INDICATED

SKELETAL EVALUATION, BONE SCAN, ETC.:
INFARCTS VS. INFECTION; OSTEOMYELITIS; SPINE,

HIPS, SHOULDERS FOR AVASCULAR NECROSIS

RENAL EVALUATION: ENURESIS; RECURRENT UTI; PRIAPISM

PSYCHOLOGICAL EVALUATION AND SUPPORT THROUGH CHRONIC ILLNESS

CARDIOLOGY EVALUATION: BASELINE AT
APPROXIMATELY 6 YEARS, EARLIER IF

SYMPTOMATIC BY HISTORY OF PHYSICAL

21

NURSING MANAGEMENT



PHYSICAL EXAM UNREVEALING
EXCEPT POSSIBLE OTITIS,

TEMPERATURE < 101°

BC, CBC, UA ± UC,
CHEST X-RAY

PULSE OXIMETRY

LAB OK,
X-RAY NEG

WBC > 28,000, BANDS > 500,
H/H ↓ BY 20%, X-RAY POS:

ANTIBIOTIC STAT,
ADMIT

SEND HOME ON ORAL ANTIBIOTICS.
FOLLOW UP BY PHONE AFTER 24 HOURS.

CLINIC VISIT AFTER 24-48 HOURS.

INFECTION, SEPSIS AND MENINGITIS

PHYSICAL EXAM POS
FOR CHEST FINDINGS

AND ↓  O2 SAT:
ADMIT

PHYSICAL
EXAM NEG

ADMIT

UA, UC, CBC, BC, CHEST X-RAY.
ANTIBIOTICS STAT

e.g. CEFTRIAXONE 50-75 MG/KG
(MAX 2 GM)

REVIEW LABS, CHECK
WITH HEMATOLOGIST.

ADMIT OR OBSERVE 1-2 HOURS

PCP AND HEMATOLOGIST
INFORMED

PHYSICAL EXAM POS FOR:
BULGING AF, STIFF
NECK, CONSTANT

CRYING OR LETHARGY

AFEBRILE AND NEG CULTURE:
GIVE 2nd DOSE CEFTRIAXONE,

PRESCRIPTION FOR
ORAL ANTIBIOTIC.

SCHEDULE FOLLOW-UP VISIT.

STILL FEBRILE AND
"LOOKS SICK," OR POS

CULTURES AFTER 24
HOURS: ADMIT

FOLLOW UP BY
PHONE/VISIT AT INTERVALS

DETERMINED BY
PCP/HEMATOLOGIST.

IF FEVER OR "LOOKS SICK"
AT ANY TIME: ADMIT

TEMPERATURE ≥ 101° TO < 103°
WITH OR WITHOUT SYMPTOMS

TEMPERATURE ≥  103°
WITH OR WITHOUT SYMPTOMS

LUMBAR PUNCTURE,
ANTIBIOTIC STAT,

ADMIT

MONITOR PROGRESS.
CONSULT HEMATOLOGIST,

NEUROLOGIST, ETC.

IF RELIABLE FAMILY WITH
PHONE: DISCHARGE.

FOLLOW-UP IN 24 HOURS WITH
PCP OR HEMATOLOGIST

37



LIMP

ASEPTIC
NECROSIS

SEE AVN
PROTOCOL

WITH OR WITHOUT
CALF PAIN

HOMAN'S SIGN

PHLEBITIS:
ADMIT

SEE PAIN
PROTOCOL

BONE INFARCT VS
OSTEOMYELITIS:

STAT ADMIT,
HEMATOLOGY

CONSULT

ABNORMAL
NEUROLOGIC EXAM

SEE CVA
PROTOCOL

REST, REASSURE,
RE-EVALUATE.

CONSIDER
ORTHOPEDIC/
NEUROLOGIC

CONSULTS

BONE PAIN

FEVER

SEE OSTEO
PROTOCOL

CEREBROVASCULAR
ACCIDENT: ADMIT.

STAT HEMATOLOGY
AND NEUROLOGY

CONSULTS

EMERGENCY IF SUDDEN OR SEVERE

PAIN, SWELLING,
TENDERNESS OF
EXTREMITY OR

↓  RANGE OF MOTION

PHYSICAL EXAM,
CBC, ESR

NO PAIN OR
TENDERNESS

NORMAL CBC, ESR
AND NORMAL

NEUROLOGIC AND
ORTHOPEDIC EXAMS

X-RAY

ABNORMAL CBC, ESR
OR ↓ RANGE OF
MOTION AT HIP

CONSIDER SEPTIC
ARTHRITIS OR OTHER

BONE OR JOINT
INFECTIONS
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NO FEVER

ADMIT IF
INADEQUATE

ORAL PAIN
CONTROL



SUSPECTED SPLENIC INVOLVEMENT

SUDDEN ENLARGEMENT
(ACUTE SEQUESTRATION)

MARKED ENLARGEMENT
WITH OR WITHOUT SYMPTOMS
SUDDEN PALLOR, ABDOMINAL

PAIN, WEAKNESS, SHOCK

FEW OR MILD SYMPTOMS
MINIMAL CHANGE OF Hb

FROM BASELINE

SPLENOMEGALY OF
UNKNOWN ONSET

CHRONICALLY ENLARGED
OR RECURRENT

PARENT/PATIENT EDUCATION

CAREFUL EVALUATION AND
FOLLOW-UP BY HEMATOLOGIST

CHRONIC MANAGEMENT,
TRF, SPLENECTOMY

UNDER GUIDANCE OF
HEMATOLOGIST/PEDIATRIC

SURGEON

45

HEMATOLOGY CONSULTATION
CBC, RETIC

CAREFUL SURVEILLANCE
TYPE AND CROSSMATCH

FOLLOW CBC, RETIC
ADMIT STAT UNDER CLOSE

HEMATOLOGY SUPERVISION
TYPE AND CROSSMATCH
REPEAT CBC AND RETIC

WHEN SIGNS AND SYMPTOMS HAVE REGRESSED,
FURTHER MANAGEMENT UNDER THE GUIDANCE OF

HEMATOLOGIST AND/OR SICKLE CELL TEAM

FOLLOW CBC, RETIC
DO PLATELET COUNT

SPLENIC INVOLVEMENT
- HISTORY OF LEFT UPPER QUADRANT ABDOMINAL

PAIN OR LEFT LOWER THORACIC PAIN
- SPLENOMEGALY
- PALLOR OF LIPS, NAIL BEDS, SKIN, GUMS
- ABDOMINAL ENLARGEMENT AND/OR DISCOMFORT
- PARENT REPORTS SPLENIC ENLARGEMENT



ACUTE ANEMIA

MUCH ENLARGED:
CONSIDER

SEQUESTRATION

↑ RETIC

BASIC METABOLIC PROFILE, LFT,
CBC, RETIC, BILIRUBIN

SUPPORTIVE TREATMENT
PRBC TRF IF RAPIDLY ↓ HCT

OR ≤ 30% BASELINE.  SEE
TRANSFUSION GUIDELINES

CONSIDER
APLASTIC CRISIS

↓ RETIC

UNCHANGED

OBSERVE,
REPEAT CBC,

RETIC

CHECK SPLEEN SIZE

Hb ≤ 20% BASELINE, PATIENT MAY
OR MAY NOT BE SYMPTOMATIC:

HEMATOLOGY CONSULT REQUIRED

TREAT AS AN
EMERGENCY.

MANDATORY STAT
HEMATOLOGY CONSULT

SEE SPLENIC
SEQUESTRATION

GUIDELINES

NORMAL OR ↑ RETIC FROM
BASELINE, SPLEEN NORMAL 

OR MODERATELY
ENLARGED, ↑ JAUNDICE

SUPPORTIVE TREATMENT
PRBC TRF IF RAPIDLY ↓ HCT

OR  ≤ 30% BASELINE
RESPIRATORY ISOLATION

SEE TRANSFUSION GUIDELINES

48

CONSIDER HYPERHEMOLYTIC
CRISIS, BILIARY OBSTRUCTION

OR HYPERSPLENISM.
SEE HEPATOBILIARY SIGNS/SYMPTOMS 

OR SPLENIC SEQUESTRATION GUIDELINES

CHECK FOR:
URI, UTI, PNEUMONIA,

ACS - CLINICAL OR
INFILTRATE ON X-RAY.

DRAW PARVOVIRUS TITERS



ACUTE CHEST SYNDROME
Definition: A New Infiltrate

ACUTE CHEST SYNDROME

CHEST PAIN

↓ SATURATION ON
PULSE OXIMETRY

AND/OR PERSISTENT
PAIN

ORAL ANALGESIA,
FLUIDS, PULSE

OXIMETRY

MILD OR NO
RESPIRATORY

SYMPTOMS

MODERATE/SEVERE:
CHEST X-RAY, CBC
PULSE OXIMETRY

HOSPITALIZE
HEMATOLOGY CONSULT

TACHYPNEA
RESPIRATORY DISTRESS

RALES

TACHYPNEA
RESPIRATORY DISTRESS

RALES

PULMONOLOGY/INTENSIVE
CARE CONSULT

51

ANALGESIA (USE NARCOTICS
WITH CAUTION)

HYDRATION (1-1.5 MAINTENANCE;
DO NOT OVER-HYDRATE )

PULSE OXIMETRY
INCENTIVE SPIROMETRY

- CHEST X-RAY, ARTERIAL BLOOD GAS SELECTIVELY
- PULSE OXIMETRY, OXYGEN SUPPLEMENTATION
- HYDRATION (LOSS + MAINTENANCE, ONGOING 

ASSESSMENT)
- ANTIBIOTICS (INCLUDE COVERAGE FOR ATYPICAL

BACTERIA)
- OTHER INVESTIGATIONS AS ORDERED

BY HEMATOLOGIST
- CONSIDER TIMELY TRANSFUSION, SIMPLE OR

EXCHANGE, FOR PERSISTENT OR WORSENING 
ANEMIA, RESPIRATORY DISTRESS, HYPOXEMIA
WORSE THAN BASELINE, ANEMIA WORSE THAN
BASELINE

WORSENING RESPIRATORY
SYMPTOMS/ARDS

HOSPITALIZE
HEMATOLOGY CONSULT



CEREBROVASCULAR ACCIDENT

HEADACHE, OBTUNDATION
MENINGISMIS, SEIZURE

FOCAL NEUROLOGICAL
DEFICIT

EXCHANGE TRF

CHRONIC TRF
PROGRAM

MAINTAIN Hb S < 30%

HEMORRHAGE

CONTINUE HEMATOLOGY
INTERVENTION

NORMAL

LUMBAR TAP
NORMAL

MRI, MRA, TCD
IF NOT DONE
ON INITIAL

EVALUATION

INFARCTION

LUMBAR TAP
ABNORMAL

SEE INFECTION, SEPSIS AND
MENINGITIS GUIDELINES

APPROPRIATE NEUROLOGICAL
EVALUATION

NORMAL:
OBSERVATION

CAREFUL FOLLOW-UP
BY A NEUROLOGIST

ABNORMAL:
CONSIDER

CHRONIC TRF

EMERGENCY
HOSPITALIZE AND OBTAIN STAT HEMATOLOGY/NEUROLOGY CONSULTATION

ANGIOGRAPHY,
NEUROSURGICAL EVALUATION

APPROPRIATE SURGICAL/MEDICAL
INTERVENTION.  SEE SURGERY
AND ANESTHESIA GUIDELINES
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CBC, TYPE AND CROSSMATCH
CHEMISTRY, IV ACCESS,

MANAGEMENT IN INTENSIVE 
CARE UNIT

MRI/CT SCAN, ONGOING
HEMATOLOGY/NEUROLOGY

CONSULT



TRANSFUSION THERAPY

TRANSFUSION THERAPY

INITIATE HEMATOLOGY CONSULT

REVIEW HISTORY OF
ALLOIMMUNIZATION:

EXTENDED TYPE AND CROSS MATCH

USE PHENOTYPE MATCHED, LEUKOCYTE POOR,
SICKLE NEG PRBC < 5-7 DAYS OLD

TYPES OF TRANSFUSIONS

CHRONIC TRANSFUSION

INDICATION:
- STROKE PREVENTION
- CHRONIC LEG ULCERS
- FREQUENT PRIAPISM

MONITOR Hb S LEVELS
CHECK FOR INFECTION

EXCHANGE TRANSFUSION
OR PARTIAL/TOTAL

ERYTHROCYTAPHERESIS

EVALUATE Hb S LEVELS
POST TRANSFUSION

DECISION ON
FURTHER THERAPY

SIMPLE

AMOUNT OF PRBCs GIVEN IS
DEPENDENT ON INDICATION.

CHECK WITH HEMATOLOGIST

EVALUATE Hb LEVEL 4 HOURS
POST TRANSFUSION

61

INDICATIONS:
- APLASTIC ANEMIA
- SEQUESTRATION CRISIS
- PROPHYLAXIS PRIOR TO

SURGERY
- ACS

INDICATION:
- ACS
- CVA

INITIATE DESFERAL
CHELATION THERAPY AFTER

CONSULTATION WITH
HEMATOLOGIST



SURGERY AND ANESTHESIA

AMBULATORY SURGERY IS NOT RECOMMENDED FOR
PATIENTS WITH SICKLE CELL DISEASE
HEMATOLOGIST MUST BE INVOLVED

BEFORE, DURING AND AFTER THE PROCEDURE

INTRAOPERATIVEPREOPERATIVE

- ROUTINE PHYSICAL EXAM AND
BLOOD TESTS

- CLEARED BY HEMATOLOGIST
- CHEST X-RAYS
- ECHOCARDIOGRAM FOR CARDIAC

CONDITIONS OTHER THAN FLOW
MURMURS (ADULTS)

- SICKLE NEG BLOOD FOR TRF
- RAISE Hb TO 10-11 GM%
- NO AUTOLOGOUS BLOOD FOR TRF

ANESTHESIOLOGIST'S EVALUATION
WITHIN 24 HOURS OF SURGERY

HYDRATION WITH IV
1-1.5 MAINTENANCE STARTING

THE NIGHT PRIOR TO SURGERY.
INCENTIVE SPIROMETRY

WARM AMBIENT
TEMPERATURE OF
OPERATING ROOM

CONTINUE HYDRATION

TRF AS INDICATED

CONTINUE HYDRATION

RESPIRATORY THERAPY:
INCENTIVE SPIROMETRY

DISCHARGE ON OR AFTER
THE FIRST POST-OP DAY

CONTINUE O2 THERAPY IN
ICU OR RECOVERY ROOM

POSTOPERATIVE

- MONITOR O2 CONCENTRATION TO
MAINTAIN OPTIMAL OXYGENATION
AT ALL TIMES

- MONITOR EKG, URINARY OUTPUT
AND ELECTROLYTES
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HEART DISEASE

EXERCISE
INTOLERANCE

WITH OR WITHOUT
HEART MURMUR

SIGNIFICANT LV DILATION
OR REDUCED FUNCTION

CARDIAC EVALUATION

67

CARDIOMEGALY

HISTORY OF
FREQUENT

ADMISSIONS
FOR ACS

PULMONARY
HYPERTENSION

DIASTOLIC
MURMUR

SYSTOLIC
MURMUR

ANEMIA

HEMODYNAMIC
CAUSES LIKELY

 Yes 

CARDIOMEGALY
WITH LVH

NORMAL
FUNCTION

CLOSE
FOLLOW-UP

TREAT CARDIAC CONDITION
TREAT UNDERLYING SICKLE CELL

DISEASE TO PREVENT PROGRESSION

HEART MURMUR

 No 



ROUTINE PEDIATRIC
VISUAL SCREENING

ACUTE
VISUAL LOSS

PROBLEM DETECTED

AT AGE 10: ANNUAL VISUAL
SCREENING AND INDIRECT

RETINOSCOPY

MANAGEMENT OF THE EYE

70

REFRACTIVE
ERROR

REFER FOR
CORRECTION

CONTINUE ROUTINE
EVALUATIONS

ABNORMALITIES
ON INDIRECT

RETINOSCOPY OR
ANGIOGRAPHY

DEFINITIVE
TREATMENT

 Yes 

 No 



PATIENT UNDER FOLLOW-UP
BY SICKLE CELL PROVIDER

PROVIDE BASELINE DATA FOR
OBSTETRICAL MANAGEMENT

REFER TO SICKLE CELL
PROVIDER FOR BASELINE 

EVALUATION

"HIGH RISK" OBSTETRICAL CARE
OR CARE BY OBSTETRICIAN

EXPERIENCED IN SICKLE CELL
DISEASE IN COLLABORATION

WITH SICKLE CELL PROVIDER

GENETIC
COUNSELING

CONSULTATIONS FOR
ACUTE EPISODES

CONSULTATION FOR
ANEMIA AND

TRANSFUSIONS

 Yes  No 

PREGNANCY

ENCOURAGE VAGINAL DELIVERY.
IF C-SECTION NECESSARY

SEE SURGICAL GUIDELINES
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HEPATOBILIARY SIGNS/SYMPTOMS

HYPERBILIRUBINEMIA

CONTINUE
ROUTINE

CARE

POSSIBLE HEPATITIS,
CIRRHOSIS OR

HEMOCHROMATOSIS
OBTAIN GI AND

HEMATOLOGY CONSULT

ABNORMAL LIVER
ENZYMES

ACUTE PAIN,
FEVER, NAUSEA,

VOMITING

STAT HEMATOLOGY,
GI AND SURGICAL

CONSULTS

STAT ABDOMINAL
SONOGRAM.

CONSIDER CAT/HIDA/ERCP

ADMIT, HYDRATE,
TREAT PAIN,

GIVE ANTIBIOTICS

ELECTIVE CHOLECYSTECTOMY
IN 4-6 WEEKS

(LAPAROSCOPIC PREFERRED)
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MOSTLY
DIRECT

ABDOMINAL SONOGRAM.
OBTAIN GI AND

HEMATOLOGY CONSULT

 Yes 
RECURRENT POST PRANDIAL
FULLNESS, NAUSEA AND PAIN

HEMATOCRIT
STABLE

 No 

 No  Yes 
 Yes 

 No 

 Yes  No 
 No 

 Yes 

HEMATOLOGY
CONSULT

OBSERVE



MANAGEMENT OF CHOLELITHIASIS

RIGHT UPPER QUADRANT PAIN,
NAUSEA, VOMITING.  DO LAB WORK 

INCLUDING AMYLASE, LIPASE

ROUTINE ABDOMINAL
SONOGRAM NEG OR

STONES PRESENT
WITHOUT SYMPTOMS

SONOGRAM
NORMAL

HIDA
SCAN

IF HIDA
SHOWS
STONES

LOW FAT DIET
ABDOMINAL SONOGRAM

SONOGRAM IS
ABNORMAL

NO TREATMENT
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ABDOMINAL SONO/HIDA/ERCP,
LOW FAT DIET, IV ANTIBIOTIC,

CONSERVATIVE MANAGEMENT,
RELIEF OF OBSTRUCTION

WHEN INDICATED

ELECTIVE CHOLECYSTECTOMY
PREFERABLY LAPAROSCOPY

IN THE HANDS OF AN
EXPERIENCED SURGEON

CHOLECYSTITIS.
INITIATE

ANTIBIOTICS
AND IV FLUIDS

CHOLELITHIASIS
WITH EXTRA

HEPATIC
OBSTRUCTION

PAIN IS ACUTE WITH FEVER PAIN IS CHRONIC



KIDNEY/URINARY TRACT INFECTIONS

POSSIBLE UTI

24 HOUR URINE
COLLECTION FOR

PROTEIN, CREATININE

BC (IF FEVER),
URINE C/S

TREAT WITH ANTIBIOTICS

RENAL SONO, VCU, SCANS
FOR PYELONEPHRITIS

SIGNS OF INFECTION: DYSURIA, FEVER, FLANK PAIN

RENAL PROBLEMS

PROTEINURIA OR ABNORMAL
BUN, CREATININE

SURVEILLANCE
FOR RECURRENT

UTI

RX ACCORDINGLY
WITH NEPHROLOGY

FOLLOW-UP

ABNORMAL NORMAL

RENAL SONO,
IVP, VCU

NEPHROLOGY
FOLLOW-UP

PROMPT CONSULTATION
WITH HEMATOLOGIST/NEPHROLOGIST

ABNORMAL CREATININE
CLEARANCE,

PROTEINURIA > 30 MG/KG
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ASYMPTOMATIC

CAREFUL SURVEILLANCE

U/A, BUN, CREATININE EVERY 2 MONTHS
OR MORE OFTEN AS INDICATED

TREAT UNDER GUIDANCE
OF HEMATOLOGIST/

NEPHROLOGIST

PAPILLARY NECROSIS OR
OTHER ABNORMALITIES

RENAL SONO, VCU
OCCASIONALLY IVP

GROSSPERSISTENT
MICROSCOPIC

RENAL SCAN,
VCU

NEPHROLOGY
FOLLOW-UP

HEMATURIA

REPEAT UA SHOWS
PROTEINURIA





REASSURE PARENTS TO EXPECT A
2 YEAR DELAY IN MOST SS/S β

0

THALASSEMIA CHILDREN AT
PUBERTY.  THEY WILL CATCH UP.

ASSESS DIET AND
CALORIC INTAKE.
ADD SUPPLEMENT

IF NECESSARY

STILL POOR GROWTH

WITHIN NORMAL LIMITS:
DIET COUNSELING AND

REASSESS IN 3-6 MONTHS

ORDER OR EXAMINE LAB/X-RAY AS FOR ANY
CHILD (e.g. CHECK FOR HYPOTHYROIDISM,

CHRONIC RENAL DISEASE)

CHECK PARENTAL
HEIGHTS

CONTINUE ROUTINE
FOLLOW-UP

GROWTH GRAPHS COMPLETED EACH VISIT, OR AT LEAST EVERY 6 MONTHS.
ROUTINE SURVEILLANCE/LABORATORY TESTS AS PER MAINTENANCE.

INCLUDE IRON STUDIES AND NUTRITIONAL HISTORY.

COMPARE SC AND S β
+
 THALASSEMIA WITH NORMAL GRAPH.

COMPARE SS AND S β
0
 THALASSEMIA WITH GRAPHS

NORMALIZED FOR CHILDREN WITH SICKLE CELL DISEASE

GROWTH AND DEVELOPMENT

CONSULT SICKLE
CELL SPECIALIST

ABNORMAL:
FURTHER TESTING,

REFERRAL AS INDICATED

28

GROWTH VELOCITY

ABNORMAL (2 S.D.)NORMAL



CONDUCT THOROUGH
CLINICAL ASSESSMENT

PATIENT WITH PAIN

DETERMINE TYPE AND
SEVERITY OF PAIN

TYPICAL PAIN EPISODE OF
SICKLE CELL DISEASE?

DETERMINE CAUSES.
LOOK FOR RELATED SIGNS

AND SYMPTOMS.
CONSIDER INFECTIONS,

COMPLICATIONS,
COMORBIDITIES AND

PRECIPITATING
FACTORS

ASSESS PAIN AND 
TREAT ACCORDING

TO ETIOLOGY

SELECT APPROPRIATE
TREATMENT BASED ON

SEVERITY AND 
TREATMENT

HISTORY

REASSESS WITH 
REGARDS TO 
RESPONSE TO
THERAPY AND
SIDE EFFECTS

MODIFY
TREATMENT

REASSESS
FREQUENTLY

 No  Yes 

PAIN

33



SUSPECTED OSTEOMYELITIS

CBC/DIFF, ESR, BC,
HEMATOLOGY CONSULT

WBC, ESR NORMAL, BC NEG

OBSERVE, ADMINISTER
PAIN MEDICATION

ADMIT, ORTHOPEDIC
CONSULT

IF NO IMPROVEMENT
CONSIDER BONE SCAN

X-RAY, BIOPSY OR ASPIRATE,
CULTURE, ULTRASOUND,

BONE SCAN, GALLIUM SCAN

ADEQUATE: ORAL ANTIBIOTICS
IF SATISFACTORY MINIMAL

INHIBITORY CONCENTRATION
IS OBTAINED

INADEQUATE: REPEAT BONE SCAN
RULE OUT SEPTIC ARTHRITIS

CONSIDER SURGICAL DRAINAGE
REPEAT CULTURE, CHANGE THERAPY

WBC > 25,000, ESR ↑, BC POS

CULTURES AND OTHER
TESTS NEG AND

PATIENT IMPROVING:
DISCONTINUE ANTIBIOTICS

PHYSICAL EXAMINATION:
↓ RANGE OF MOTION,

TENDERNESS, SWELLING

HISTORY OF FEVER,
FOCAL BONE PAIN
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CULTURE POS AND/OR
RADIOGRAPHIC TESTS

INDICATE OSTEOMYELITIS:
ASSESS NEED FOR

SURGICAL DRAINAGE

ABSCESS: SURGICAL
DRAINAGE AND IV

ANTIBIOTICS

NO ABSCESS:
IV ANTIBIOTICS

ASSESS
RESPONSE



SYMPTOMS INCLUDE:
- FAILURE TO THRIVE
- DAYTIME SOMNOLENCE
- FREQUENT TONSILLITIS AND/OR 

OTITIS MEDIA WITH EFFUSIONS

OBSERVE

OCCASIONAL, NO
DIFFICULTY BREATHING

OBSTRUCTIVE SLEEP APNEA DUE TO
TONSILLO-ADENOIDAL HYPERTROPHY

54

FREQUENT/ALWAYS, SLEEP APNEA,
DIFFICULTY BREATHING DURING SLEEP

 Yes 

SNORING

CONSULT SICKLE CELL HEMATOLOGIST
AND PULMONOLOGIST

POTENTIAL INVESTIGATIONS INCLUDE:
- SERUM ELECTROLYTES INCLUDING TOTAL

PLASMA CO2 IF SUSPECT CHRONIC
HYPOVENTILATION

- ARTERIAL BLOOD GASES (OPTIONAL)
- LATERAL NECK X-RAY FOR EVIDENCE OF

TONSILAR AND ADENOIDAL HYPERTROPHY
WITH NARROWED AIRWAY

- EKG AND 2-D ECHOCARDIOGRAPHY FOR
EVIDENCE OF PULMONARY HYPERTENSION

- 5 CHANNEL POLYSOMNOGRAPHY TO
DOCUMENT APNEA, HYPOPNEA, PARADOXICAL
BREATHING, DESATURATION AND HEART
RATE CHANGES

OBSERVE NORMAL

 No 

TONSILLO-ADENOIDECTOMYNO RESPONSE

OBSERVE

RESPONSE

CONSIDER TREATMENT WITH
PREDNISONE FOR 5-7 DAYS IN A
DOSE OF 2 ML/KG/DAY (UP TO

3 COURSES WITHIN 2-3 MONTHS)

EVIDENCE OF AIRWAY
OBSTRUCTION WITH MILD TO

MODERATELY ABNORMAL
POLYSOMNOGRAPHY



PRIAPISM

CONSIDER
TREATMENT AND

MEDICATION

RECURRENT

RESOLUTION

Priapism is a persistent penile erection and can be classified as
recurrent acute priapism, acute prolonged priapism or chronic priapism.

FIRST 3 HOURS (HOME MANAGEMENT):
ORAL HYDRATION, ORAL ANALGESIC TO EMPTY

BLADDER, WARM BATH, EXERCISE

74

NO RESOLUTION:  MEDICAL
ATTENTION NEEDED.

HISTORY AND PHYSICAL

PROMPT GU AND
HEMATOLOGY

CONSULTATION

IV FLUID,
ANALGESIC

NO RESOLUTION AFTER 6-12 HOURS:
CONSIDER TRF, PENILE

ASPIRATION, IRRIGATION

RESOLUTION± SHUNT

IF IMPOTENCE: PENILE
PROSTHESIS AFTER

6-12 MONTHS

CONTINUE HEMATOLOGY/
GU SUPERVISION

INCAPACITATING, RECURRENT PRIAPISM

FOR OPTIONS CONSULT HEMATOLOGIST

CHRONIC TRF
GU CONSULT



DETECTION AND MANAGEMENT OF AVASCULAR NECROSIS
OF FEMORAL AND HUMERAL HEAD

SEVERE PAIN/
MOTION

LIMITATION

MRI

ABNORMALNORMAL

REFER TO
ORTHOPEDIST AND

HEMATOLOGIST

CONSIDER CORE
DECOMPRESSION

MEDICAL
MANAGEMENT

EARLY LESION

MONITOR
CONDITION

LATER STAGE

MEDICAL MANAGEMENT WITH ANALGESICS
(e.g. NSAIDS AND ACETAMINOPHEN WITH CODEINE)

PHYSICAL THERAPY

VERY DISABLING: SURGICAL
INTERVENTION SOMETIMES

WARRANTED IN FEMORAL LESIONS.

PRIMARY CONSULTATION WITH
EXPERIENCED ORTHOPEDIST

IS ALWAYS NECESSARY

NORMAL X-RAY
OR EARLY CHANGES

CONSIDER:
- HIP REPLACEMENT
- HIP FUSION OR RECONSTRUCTION

ALL INTERVENTION SHOULD BE UNDERTAKEN IN CLOSE
COLLABORATION WITH THE SICKLE CELL SPECIALIST.

IF SURGERY IS NECESSARY, SEE SURGERY AND ANESTHESIA GUIDELINE76



COMPLETE EXAM, TEMPERATURE,
LOCATION OF ULCER, DEPTH, APPEARANCE, SIZE,

SKIN INVOLVEMENT, LYMPHADENOPATHY

CULTURE
RADIOGRAPH/SCAN/MRI

IF INDICATED

OSTEOMYELITIS
OR CELLULITIS

WITH FEVER

TREATMENT AT HOME

LOCAL ULCER CARE
- WASH LEG WITH MILD SOAP
- WET TO DRY DRESSING
- BED REST AND LEG ELEVATION
- TOPICAL ANTIBIOTIC OR 

ANTIBACTERIAL AGENT

NO IMPROVEMENTIMPROVEMENT

CONTINUE
WITH WET TO
DRY DRESSING
UNTIL HEALED

ADMIT

CONSULT WITH
HEMATOLOGIST AND
GENERAL, VASCULAR
OR PLASTIC SURGEON

LEG ULCERS

84

CONSULT WITH
HEMATOLOGIST, SURGEON

AND/OR INFECTIOUS DISEASE
SPECIALIST AS NECESSARY

 CONSIDER ALTERNATIVE
TREATMENT

- UNNA'S BOOT
- TRANSFUSION
- OXYGEN THERAPY
- GROWTH FACTORS
- SKIN GRAFTS


