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st referral hospital

Obtain TCD at least once annually in those with SCD-SS or SCD-SB". I TCD is not available at your facility, arrange for the child to visit a centre where it can be performed, or arrange
for portable TCD screening to be performed for the child at your facility on a periodic basis

Level I Health Centre (HC I)
Refer children with SCD-SS or SCD-Sp° to the secondary referral hospital (regional centre) for SCD annually for comprehensive evaluation including TCD at least once a year
First level of care (Home)

I your child has SCD-5S or SCD-SB", ask your doctor or nurse about a test called “TCD". This test detects those children who may be in danger of having a stroke
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st referral hospital

Refer a person with SCD to an ophthalmologist for a dilated eye examination to evaluate for retinopathy beginning at age 10 years. If dilated retinal examination is normal, re-screen at
1-2-year intervals

Secondary Referral Hospital

Refer to an ophthalmologist for a dilated eye examination to evaluate for retinopathy beginning at age 10 years. 1f ilated retinal examination is normal,re-screen at 1-2-year intervals

Level II Health Centre

Refer to an accredited centre for dilated eye examination by ophthalmologist to evaluate for retinopathy, as part of Annual Review beginning at age 10 years
Level I Health Centre

Refer to an accredited centre for dilated eye examination by ophthalmologist to evaluate for retinopathy, as part of Annual Review beginning at age 10 years
First level of care (Home)

From age 10years and above: Ask the doctor or nurse about referral to a retina specialist eye doctor to check the eyes regularly. If the person with SCD complains about his sight or has
pain in the eye, she or he should be seen by specialist eye doctor as quickly as possible
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Standard
version

Limited Version 1

Limited Version 2

Limited Version 3

Limited Version 4

Home Version

Last referral
hospital (LRH)

Secondary Referral
Hospital (SRH)

First Referral
Hospital (FRH)

Level II Health Centre

Level I Health Centre

(HCT)

Home

University teaching hospital (private,
government or mission); may serve as a regional
centre for sickle cell Disease

Regional Hospital (private, government or mission), Community
Hospital; may serve as a Regional Centre for Sickle Cell Disease

District Hospital (private, government or mission); may serve as a
Sub-Regional Centre for Sickle Cell Disease

Health Centre

Dispensary, Health Post, Health Sub-center, or Community-
based Health Planning and Services (CHPS) Compound (Ghana)

Home (urban or rural)

Highest level of medical care available in the
country or region

Multi-specialist intramural and extramural care and services.
May also have special expertise in some particular diagnostic or
treatment domain that may qualify it as the last referral for that
specific subject

Intramural medical care of a level or complexity beyond that
feasible by ambulatory care in the particular area, district, or
region

Ambulatory and curative services; health promotion,
prevention, and education; support for Level I Health Centres;
‘maternity and observation beds; outpatient operating room;
staffed by multidisciplinary team of professional and ausiliary
health workers; population served maximum 100,000

Limited ambulatory and curative services; community
development; no beds—possibly one maternity bed; staffed by
auxiliary nurse midwife; population served <10,000

No medical expertise; with or without electricity or refrigeration;

with or without private transportation
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Methods.

artdate  Enddate  Respon:

' 1 Setup a Care Standards Comitice within SPARCO health working group.

2 Collct and review sl the SCD management gidelins and protocols avaiable st Consortum it
3| Reiew theltestversions of management guidelines from the US, UK, France, Brazil and Jamica
24 From revews: develop "Common” Guidlinesfor Management of SCD i SSA
5 Sct minimum standards for mansgement of D based o insitutional tehrical and human capacity fr cch level of heslhcare
36| Oneyeurof estended ield esting inchding SPAN sits
7| Final versions o minimum sandards, in Englich, French and Portugusse,wil be diseminted mosty theough the intermet, hard

opie in areas where intenet service is poor and a Mobile application (App) version

4 8 | Set approwal of the Regionalized Common guidelines from Ministry of Health, Medical and Nursing organizatons, and the major
healtheare institutons within the regions for incorporation int their system of implementation

9 | Aplanfor continual revew and modifcation ofthe
be developed

SPARCO, Sickle Pan African Rescarch Consoetiums SCD, Sickle Cell Discase; US, United Statess UK. United Kingdom: SSA, Sub-Ssharan Affica.

I Versions of the Regionalized Guidelins of Management of SCD in SSA vill
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African Scd General Guidelines Non-African Scd General Guidelines

Management of Sickle Cell Disease- The United Republic of Tanzania
National Guidelines for the Control and Management of Sickle Cell Disease—Federal
Ministry of Health, Nigeria (10)

Recommendations for the management of sickle cell disease in South Africa. Alli N.A.
etal. (14)

Draft Sickle Cell Management Guidelines for Ghana

Management of children with Sickle Cell Disease in Europe: current situation and future

perspectives. R Colombatti and L. Sainati (16)

Sickle Cell Disease: The Clinical Care Guidelines of the Sickle Cell Unit- Watermarked
Jamaica. (18)

Consensus statement on the Care of Patients with Sickle Cell Disease in Canada,
CanHaem (15)

© NHLBI- Evidence based management of Sickle Cell Disease—Expert Panel report
2014 (9)

A parent’s guide to managing Sickle Cell Disease. NHS(UK) - Screening Programme-
Sickle Cell and Thalassaemia (19)

 Sickle Cell Disease in childhood. Standards and guidelines for clinical care NHS (UK)-

2010 (24)

© ENERCA Clinical recommendations for disease management and prevention of
complications of sickle cell disease in children. Mariane de Montalembert, et al. (23)

© Standards for the clinical care of adults with Sickle Cell Disease in UK. Sickle Cell Society,

2008 (20)

© Outcomes of febrile events in pediatric patients with sickle cell anaemia. Krishnaveni
Sirigaddi, Inmaculada Aban, Amelia Jantz et al. (22)

© Standards for the clinical care of adults with Sickle Cell Disease in UK. Sickle Cell Society,
2018 (12)

 Sickle cell acute painful episode; Management of an acute painful sickle cell episode in
hospital (NICE) 2012 (21)
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S/NO  Theme/Topi Subtopics

1 Diagnosis of Sickle Cell Disease (SCD) and Related | A. Tests for hemoglobin (Hb) type using Hb separation or specific immunologic methods, and DNA-based
Conditions mutation analyses for confirmation

B. Tests to diagnose heterozygous beta thalassemia (trait) in those with “No Hb variant” visible by the Hb
separation methods (Hb phenotypes FA, AF, AFA2, AA2F, AA2, A)

C. Rapid Screening and Point of Care tests for Hb S, C, A
D. DNA- based tests

2 Health Maintenance and Preventive Therapy A. Organizing Clinical Care (Outpatient routine; outpatient acute; and inpatient)

B. Infection Prevention: General

C. Immunization

D. Prevention of invasive pneumococcal disease (IPD)

E. Prevention of Malaria

E. Prevention of enteric Gram-negative organisms (salmonella, E. coli, Klebsiella, etc)

G. Genetic and Reproductive counselling

H. Female reproductive health (Pregnancy, Contraception and Fertility)

1. Male reproductive health

J. Nutrition

K. Growth and development monitoring in children
L. Education and psychosocial counselling

M. Organizing support groups

N. Transitioning of adolescents to adult care

O. Travel management

3 Screening for Specific Complications of Sickle Cell A. Screening for stroke risk
Disease

B. Screening for renal disease

C. Screening for retinopathy

D. Screening for pulmonary disease

E. Screening for cardiovascular disease

F. Screening for hypertension

G. Screening for red cell antibodies related to pregnancy
4 Management of Acute Complications of SCD | A Acute anaemia

B. Acute chest syndrome

C. Acute hepatobiliary complications

D. Acute ocular complications

E. Acute renal failure

F. Acute SCD pain (vaso-occulsive pain episode, VOPE, or “pain crisis)
G. Acute splenic sequestration

H. Acute stroke

L Fever and other signs of infection

J. Osteomyelitis and septic arthritis
K. Multisystem Organ Failure

L. Priapism

5 Management of Chronic Complications of Sickle Cell A. Avascular necrosis

Disease
B. Cardiac complications

C. Chronic hypersplenism
D. Chronic pain

E. Endocrine complications

F. Gastrointestinal complications
G. Leg ulcers

H. Nocturnal enuresis

1. Ophthalmologic complications

J. Psychological complications

K. Renal complications

L. Pulmonary complications

M. Seizures under neurological complications
N. Stuttering/Recurrent Priapism

6 Special Management Protocols A Analgesic Medications and their Use in Sickle Cell Disease
B. Haematopoietic stem cell transplantation

C. Hydration guide

D. Hydroxyurea Therapy in Sickle Cell Disease

E. Peri-operative care and surgery

F. Transfusion Therapy in Sickle Cell Disease/Iron chelation

G. Organizing SCD dlinical service (outpatient routine and acute care, in patient)
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Parameter N R P

Disease severty vs. BMI 30 -0.012 0948
Disease severity vs. age 30 -0.035 0853
Disease severiy vs. adiponectin 25 0.032 0870
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Group
HBSS genotype

AS (©)

AA (D)
Kruskal-Wallis H
p-value

Avs. B (p-value)
A vs. C (o-value)
A vs. D (p-value)
B vs. C (o-value)
B vs. D (p-value)
C vs. D (o-value)

Steady (A)
Crisis (B)

N

30
10
25
25

Age (year)

25.50
27.00
23.00
24.00
2.261
0.520
1.000
1.000
1.000
1.000
1.000
1.000

BMI (kg/m?)

18.58
18.95
23.00
21.52
29.363
<0.001
1.000
0.006
0.004
0.139
0.113
1.000
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Group
HBSS genotype

AS (©)

AA (D)
Kruskal-Wallis H
p-value

Avs. B (p-value)
A vs. C (o-value)
A vs. D (p-value)
B vs. C (o-value)
B vs. D (p-value)
C vs. D (o-value)

N
Steady (A) 25
Crisis resolution (B) 9
25
25

Adiponectin (ug/L)

34.00
37.00
33.50
34.00
0.579
0.878
1.000
1.000
1.000
1.000
1.000
1.000
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Characteristic n (%) Overall knowledge on SCD

Poor Good p-value (* test)
(<7) N = 367 n (%) (7)N =123 (%)

Age (years), median = 28 [IQR = 26-35) 0.083
21-30 315 (64.3) 234 (74.9) 81(25.7)
31-40 116 (23.7) 82 (70.7) 34 (29.3)
41-50 38(7.8 31(81.6) 7(18.4)
51-60 21 (4.3 20 (95.2) 148

Sex 0.104
Male 224 (45.7) 160 (71.4) 64 (28.6)
Female 266 (54.9) 207 (77.8) 59 (22.2)

Duration since graduation (years) 0.002
<5 344 (70.2) 244 (70.9) 100 (20.1)
>5 146 (20.8) 123 (84.2) 23(15.8)

Level of education 0.000
Certificate: 29 (59) 29 (100) 0
Diploma 87 (17.8) 85 (97.7) 229
Degree 335 (68.4) 241 (71.9) 94 (28.1)
Masters 39(8) 12 (30.8) 27 (69.2)

Name of facilty
Mwananyamala RRH 50 (10.2) 39 (78) 11 (22.0) 0813
Temeke RRH 56 (11.4) 43 (76.8) 13 (23.2)
Amana RRH 67 (13.7) 52 (77.6) 15 (22.4)
Muhimbili National Hospital 317 (64.7) 233 (73.5) 84 (26.5)

Level of faciity 0335
Regional Referral Hospital 173 (35.3) 134 (77.5) 39 (22.5)
Muhimbili National Hospital 317 (64.7) 233 (73.5) 84 (26.5)

Professional cadre 0.000
Nurses 229 (46.7) 215 (93.9) 14.(6.1)
Clinicians 261 (53.3) 152 (58.2) 109 (41.8)

Years of practice (years) 0010
<5 315 (64.3) 235 (74.6) 80 (25.6)
59 75 (15.3) 48 (64) 27 (36)
=10 100 (20.4) 84 (74.9) 16 (25.1)

SCD training received 0.988
No 450 (91.8) 30 (75.0) 10 (25)

Yes 40 (8.2 337 (74.9) 113 (25.1)
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Factors

Age (years)
21-30
31-40
41-50
51-60
Sex
Male
Female
Duration since graduation (years)
<5
>5
Level of education
Certificate:
Diploma
Degree
Masters
Level of Facilty
Regional RRH
National hospital
Professional cadre
Nurses
Clinicians
Years of practice (years)
<
59
=10
SCD training received
Yes
No

n (%)

315 (64.9)
116 (23.7)
38(7.8)
21(43)

224 (45.7)
266 (54.9)

344 (70.2)
146 (29.8)

29(59)

87 (17.8)

335 (68.4)
39(8)

173 (35.3)
317 (64.7)

229 (46.7)
261 (53.3)

315 (64.3)
75 (15.3)
100 (20.4)

450 (91.8)
40 (82)

Univariate analysis

Multivariate analysis

COR (95% Cl)

6.923 (0.915-52.408)

8.293 (1.070-64.273)

4.516 (0.516-39.529)
Reference

1.403 (0.932-2.114)
Reference

2.192 (1.326-3.622)
Reference

0.00 (0.00-)
001 (0.002-0.050)
0.173 (0.084-0.356)
Reference

0.807 (0.622-1.247)
Reference

0.091 (0.050-0.164)
Reference

1787 (0.989-3.230)
2.953 (1.448-6.024)
Reference

1.006 (0.477-2.123)
Reference

COR., crude odds ratio: AOR, adjusted odds ratio: 95% CI, confidence interval at 95%.

p-value

0.061
0.043
0.173

0.105

0.002

0.998
0.002
0.005

0.335

0.000

0.05
0.003

0.988

AOR (95% Cl)

0.343 (0.029-4.112)
0.374 (0.032-4.339)
0.484 (0.041-5.701)

0.969 (0.603-1.556)

1.231 (0.514-2.948)

0.000 (0.000-)
0.049 (0.008-0.300)
0.284 (0.096-0.837)

0.177 (0.090-0.349)

1.533 (0.391-6.009)
4564 (1.341-15.525)

p-value

0.398
0.431
0.564

0.896

0.641

0.998
0.001
0.022

0.000

0.540
0.015
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Category of resource

Equipment for SCD diagnosis

Other laboratory investigations

Point-of-care clinical tests

Imaging

Anti-pain medication

Antibiotics and antimalarials

Hydroxyurea
Folc acid

IV fluids

Blood transfusion and exchange transfusion

Emergency surgical and ICU services

Item

Sickling test
Isoelectric focusing (IEF)

Hb electrophoresis

HPLC

Point-of-care tests (e.g., SickleSCAN)

Hematology analyzer
Peripheral blood smear
Biochemistry analyzer

Blood culture

Urine culture

Malaria rapid diagnostic test (MRDT)
Blood grouping and cross-matching
Erythrocyte sedimentation rate (ESR)
HIV rapid test

PCR machine

8P machine
Stethoscope
Weighing scale
Thermometer
Tape measure
Pulse oximeter
Oxygen machine
Hemocue machine
Dipstick urinalysis

ECHO

ECG
Uttrasound
TCD

X-Ray

CT machine
MRI

Paracetamol
Iouprofen
Diclofenac
Pethidine
Morphine

Penicilin V
Amoxiclay

Ceftriaxone

Metronidazole

Gentamicin

Atemether lumefantrine (ALU)

Normal saline/Ringer's lactate

Blood transfusion
Exchange transfusion

Emergency surgical capabilty
Intensive care unit (ICU)

RRHs

3/3 (100)
30
0/3(0)
30
03 (0)

3/3 (100)
1/3 (33.3)
3/3(100)
1/3 (33.3)
1/3 (33.3)
3/3 (100)
3/3(100)
2/3 (66.7)
3/3(100)
03 (0)

3/3 (100)
3/3 (100)
2/3 (66.7)
3/3 (100)
1/3 (33.3)
3/3 (100)
3/3 (100)
3/3 (100)
3/3 (100)

2/3 (66.7)
2/3 (66.7)
3/3 (100)
1/3 (33.3)
3/3 (100)
0/3(0)
0/3(0)

3/3 (100)
3/3 (100)
3/3 (100)
2/3 (66.7)
2/3 (66.7)

3/3 (100)
3/3 (100)
3/3(100)
3/3(100)
2/3 (66.7)
3/3 (100)

03 (0)
3/3(100)
3/3 (100)

3/3 (100)
03(0)

2/3 (67)
1/3 (33)

Availability

MNH

114 (100)
010

111 (100)
010
o1 (0

114 (100)
1/1 (100
114 (100)
1/1 (100
14 (100)
1/1 (100)
114 (100)
1/1 (100)
114 (100)
1/1 (100)

1(100)
1(100)
1(100)
1(100)
1(100)
1(100)
1(100)
1(100)

111 (100)

1/1 (100
1/1 (100
1/1 (100
1/1 (100
1/1 (100
1/1 (100
1/1 (100

111 (100)
1/1 (100
141 (100
1/1 (100
114 (100)

1/1 (100
114 (100)
1/1 (100)
114 (100)
1/1 (100)
114 (100)

114 (100)
1/1 (100)
1/1 (100)

1/1 (100)
10

1/1 (100)
1/1 (100)
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Questions Responses
Yes n (%)
Physicians (n = 70)
Hydroxyurea (HU) prescription
and knowledge
Prescribe HU to patients 52 (74.3)
| don't know about HU 3(4.9)
Have o formal training on HU prescription 19 (27.1)
Have formal training on how to counsel patients about HU use 20 (28.6)
Not confident in providing HU to my patients 5(7.1)
There is no data that shows it will work in our dime 467
Itis the standard of care for SCD 39 (56.7)
The guidelines for care of SCD recommend its use 43 (27.1)
Patients are using HU 28 (40.0)
HU is expensive, my patients cannot afford it. 18 (25.7)
HU is a cytotoxic drug and can cause cancer 13 (18.6)
HU has other side effects 47 (67.1)
Not convinced of the safety of HU for treatment of SCD 3(4.9)
Patients’ compliance
HU prescribed, but patient compliance is poor 15 (21.4)
Patients complain about the side effects of HU 16 (22.9)
HU is available, but not in the formulation children can use 2(29
Drug potency
Prescribed HU and found it ineffective 1(1.4)
Prescribed HU and found it quite effective 36 (51.4)
Availability of drug/lab services to monitor
HU is available at my site but the supply is limited 26(37.1)
HU is not available at my site 6(8.6)
My patients cannot access it from another location 343
My patients can access it from another location 29 (41.4
The hospital | work in does not have the laboratory fadiities to monitor the use of this drug 6(86)
Nurses or counselors (n = 17)
Personal knowledge
1.do ot know about HU 3(17.6)
I have no formal training on how to counsel patients about HU 12 (70.6)
Cost
Patients complain about funds to purchase HU 4(235)
Our patients are too poor and cannot afford this drug 4(235)
Our patients usually commence using HU, but stop because they cannot afford the cost of investigations needed to 2(11.8)
monitor this drug
Availability
HU is good, but our patients can't find it to buy 8(47.1)
Compliance
Our patients do not like taking HU because of side effects 169
Patients usually commence taking this drug, but stop because of side effects 4(235)
Our patients usually do well on the drug and compliance is excellent 8(47.1)
Prescription/Counseling issues
Our doctors do ot prescribe HU 1(59)
Our counseling about this drug is ineffective with our patients 0(00)
1 do not have formal training about counselling patients about HU 3(17.6)
Personal reasons
The relatives of the patients discourage the use of HU 00

Patient are not motivated to use HU

2(11.8)
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Questions

Cost

HU is very expensive, and | cannot afford it
1 can afford to buy the drug
The investigations needed to monitor this drug are too expensive. | cannot afford them

Avaiabilty

The drug s available at my health center
It is not available in the formulation in which I/my child needs it

Faith

By faith | know | am healed, 50 no need to continue this drug
Alterative therapy
1 do not want to take this drug, because | am waiting to get the opportunity to do a bone marrow transplant

Compliance

Vmy ward vomits whenever this drug is taken, so | discontinued it
My/my wards skin color was changing so | discontinued it

Drug potency

Vmy ward had a crisis, while on this drug, so | feel it is not effective. | discontinued it
This drug is very good and has refieved a lot of my symptoms that's why | continue to take it

Personal awareness

My doctor/medical counselor said that the drug has abilty to cause cancer so | cannot take it

‘The medical staff don't really know the long term effects of this drug, it has not been used in SCD for long enough. | prefer

to wait till they are sure

Responses
Yes n (%)

4(12.)
10 (30.3)
4(12.1)

11(33.3)
5(15.1)

180
00

180
10(30.3)

00
00
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Variables Frequency %
Age in years (n = 105)
<20 14 13.3
21-30 11 10.5
31-40 33 314
41-50 27 25.7
>50 20 19.1
Gender (n = 120)
Male 59 49.2
Female 61 50.8
Occupation (1 = 120)
Doctor 70 58.3
Nurse 7 14.2
Civil Servant 6 50
Teacher 2 1.7
Business 5 42
Technician 1 08
Youth Corper 1 08
Student 17 14.2
Unemployed 1 08
Marital status (n = 120)
Married 87 72.5
Single 33 275
Level of education (7 = 118)
None 1 09
Primary 4 34
Secondary 15 12.7
Undergraduate 22 18.6
Postgraduate 76 64.4
History of hydroxyurea use by patients
=33
Yes 16 485
Yes, but stopped using HU 4 12.1
No 3 9.1
Missing 10 303
Level of health care facilty (1 = 119)
Secondary 17 14.3
Tertiary 102 85.7
Type of health care faciity (1 = 119)
Public 116 975
Private 3 25
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Age Vaccine

Atbirth BCG, OPV 0

6 weeks OPV1, DTP-HepB-Hibl, PCV1, Rota 1
10 weeks OPV2, DTP-HepB-Hib2, PCV2, Rota 2
14 weeks OPV3, DTP-HepB-Hib3, PCV3

9 months MR1

18 months MR2

BCG, Bacillus Calmette-Guerin; DPT, Diphtheria, Pertussis, Tetanus vaccine; HepB,
Hepatitis B vaccine; Hib, Hemophilus Influenzac type B vaccine; PCV, Pneumococcal
Vaccine; Rota, Rotavirus vaccine,

OPV 1,2,3, 0PV type 1, type 2 and type 3 Oral Poliovirus Vaccine respectively.

OPVO, zero dose Oral Polio Vaceine.

DTP-HepB-Hibl, PCV1, first dose of DTP, HepB, Hib and PCV.

DTP-HepB-Hib2, PCV2, second dose of TP, HepB, Hib and PCV.

DTP-HepB-Hib3, PCV3, third dose of DTP, HepB, Hib and PCV.

MRI, Measles and Rubella virus vaccine first dose.

MR2, Measles and Rubella virus vaccine second dose.
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Visit 1
(1.5 months)
Mbagala 253
inza 58

Total 311

Visit 2
(2.5 months)
163

23
186

Visit 3 Visit 4 (6 months)
(3.5 months)

120 72
13 9
133 81

Visit 5 (9 months)

39

44

Visit 6 (18 months)
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Model

Variable

Odds ratio
(95%confidence interval)

Patient/Caregiver report of being on hydroxyurea

Provider prescription of hydroxyurea

*p < 0.01, *p < 0.001, ***p < 0.0001.

Age
12 years and younger
13-17 years
18-25 years
26 years and older

Total Barriers
None
1 barrier
2 or more barriers

Indication—Recurrent Pain

Not Interested in hydroxyurea

Age
12 years and younger
13-17 years
18-25 years
26 years and older
Total Barriers
None
1 barrier
2 or more barriers
Diagnosis
Hgbs$ and Hgh$p® thalassemia
HghsC
Other diagnoses

Reference

19 (0.66-5.2)
048 (0.15-1.53)
0.13 (0.04-0.38)**

Reference

0.08 (0.03-0.20)***
0.19 (0.07-0.57)*
8115 (87.7-7504.3)**
0.06 (0.01-0.31)**

Reference

11 (056-2.1)
0.65 (0.33-1.30)
045 (0.25-0.78)*

Reference
0.15 (0.09-0.26)***
027 (0.14-0.52)**

Reference
021 (0.10-0.41)*
0.35 (0.13-0.90)
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Hospital name abbreviation

Institution’s full name

Geopolitical zone

Number

UMTH

FTH, GOMBE
FMC Yola
BDTH
ABUTH
AKTH

FMC, BK
JUTH
UATH

FMC KEFFI
NHA, P
NGH

NHA, A
ZMC

MGH
UNTH
AEFUTHA
NAUTH
UCH
OAUTH, WGH
LASUTH
OAUTH, C
LUTH

FMC ASABA
RSUTH
ISTH

UUTH

University of Maidugiri Teaching Hospital

Federal Teaching Hospital Gombe

Federal Medical Centre, Yola

BARAU DIKKO TEACHING HOSPITAL KADUNA
Ahmadu Bello University Teaching Hospital, Zaria
Aminu Kano Teaching Hospital

Federal Medical Centre, Birnin Kebbi

Jos University Teaching Hospital

University of Abuja Teaching Hospital, Gwagwalada
Federal Medical Centre Keffi

National Hospital Abuja

General Hospital Nyanya

National Hospital Abuja, Adult

ZANKLI MEDICAL CENTRE, Abuja

Maitama General Hospital

University of Nigeria Teaching Hospital, Enugu
Federal Teaching Hospital Abakaliki

Nnamdi Azikiwe University Teaching Hospital
University College Hospital, Ibadan

Obafemi Awolowo University Teaching Hospital, WGH
Lagos State University Teaching Hospital

Obafemi Awolowo University Teaching Hospital College
Lagos University Teaching Hospital

Federal Medical Asaba

River State University Teaching Hospital

ISTH Irrua

University of Uyo Teaching Hospital

Total

North East

North West

North Central

South East

South West

South

200
78
81
243
599
291
250
679
1,180
378
316
202
99
49
44
426
280
321
678
551
101
144
135
111
163
99
69
7,767
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AA
AS
ss
AC

ACS
A3

HPLC

84

POCT HemoTypeSC

57
26
1

84

DBS HemoTypeSC

57
26
1

84

IEF

27 (30)
55 (30)
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(%) (%) IEF (%)
AA 404 (79.0) 404 (79.0) 370 (72.4)
AS 100 (19.6) 100 (19.6) 133 (26.0)
ss 6(12) 6(12) 5(0.97)
AC 1(0.19) 1(0.19) 3 (0.58)





OPS/images/fgene-13-1013858/fgene-13-1013858-t004.jpg
Pheno- Sensitivity Specificity Y NPV
method
TN type
AA STD HemoTypeSC/DBS 107 0 0 404 1.000 1000 1000 1.000
HemoTypeSC
IEF 81 60 2 344 0930 0574 0850 0.757
AS STD HemoTypeSC/DBS 411 0 0 100 1.000 1000 1.000 1.000
HemoTypeSC
IEF 352 2 59 74 0.556 0931 0740 0.810
s STD HemoTypeSC/DBS 505 0 0 6 1.000 1000 1000 1.000
HemoTypeSC
IEF 505 1 0 5 1.000 0.998 1000 0.996
AC STD HemoTypeSC/DBS 510 0 0 1 1.000 1000 1.000 1.000
HemoTypeSC
IEF 508 ] 0 1 1.000 0.996 0330 1.000

STD HemoTypeSC, Standard HemoTypeSC.
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Symmetric measures

Value Asymptotic Approximate Approximate
standardized T significance
error®

Measurement of Kappa ~ Standard HemoTypeSC POCT/DBS 1.000 0.000 24.009 0.000
agreement HemoTypeSC

- DBS HemoTypeSC/IEF 0540 0042 13.184 0.000
No of valid ases 511

*Asymptomatic standardized error.
bApproximate T.
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Id name Genotype

N

Standard POCT HemoTypeSC DBS HemoTypeSC AA 1 EF

AA AS AC SS AA AS AC SS AA AS AC S§S
1 UATH 167 130 (77%) 35 (20%) 1 1 130 35 1 1 11 53 2 1
2 KHC 13 11 (84%) 2 - — 1 2 - - 12 1 - -
3 TUNG 25 20 5 - - 20 5 - - 19 5 1 -
4 ORO 15 12 3 — - 12 3 - - 13 2 - -
5 GTC 263 208 50 - 5 208 50 — 5 191 68 — 4

UATH, University of Abuja Teaching Hospital; KHC, Kutunku Health Center; TUNG, Tunga Maje Primary Health Center; ORO, Orozo Primary Health Center; GTC, Gwagwalada Town
Clinic; AND, Angwuan Dodo Primary Health Center.
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Sickle cell status

HbAA
HbAS
HbSS
TOTAL

Frequency (n)

252
a7
1
300

Percent (%)

84.0
157
03
100
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Question True answer Correct Wrong

responses n (%) responses n (%)
SCD s the same as blood cancer. No 132 (22) 468 (78)
Do the lives of SCD patients have an age limit? No 172 (28.7) 428 (71.3)
Mode of acquiring SCD. Inheritance 290 (48.9) 310(51)
What is the mode of diagnosing SCD? Blood test 179 (20.8) 421 (70.2)
Can the phenotypically normal parents get a child with SCD? Yes 166 (27.7) 434 (72.3)
Are the following signs and symptoms of SCD?
Anemia Yes 299 (49.8) 301 (50.2)
Pain Yes 154 (25.7) 446 (74.9)
Jaundice Yes 160 (26.7) 440 (73.9)
Abdominal distention due to splenomegaly Yes 105 (17.5) 495 (82.5)

Dactyitis Yes 82(13.7) 518 (86.9)
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Characteristic n (%) Overall knowledge on SCD N = 600 p-value (chi-square test)

Poor (<7) N = 512 Good (27) N = 88
(85.3%) n (%) (14.7%) n (%)

Age (years) i = = 0.687°
<18 2(03) 2(100.0) 00 -
18-25 217 (36.2) 188 (86.6) 29 (13.4) -
26-35 306 (51.0) 257 (84.0) 49 (16.0) =
>35 75 (12.5) 65 (86.7) 10 (13.3) -

Parity - - - 0378*
0 243 (40.5) 202 (83.1) 41(16.9) -
>3 2237) 20 (90.9) 2.7 -
1-3 335 (55.8) 290 (86.6) 45 (13.4) -

Marital status - - - 0.430
Married 495 (82.5) 425 (85.9) 70 (14.1) -
Not married 106 (17.5) 87 (82.9) 18 (17.1) -

Level of education - - - <0.001
lliterate/primary 268 (44.7) 249 (92.9) 19(7.1) -
Secondary 258 (43.0) 207 (80.2) 51(19.8) -
College/university 74 (12.3) 56 (75.7) 18 (24.3) -

Occupation - - - 0014
Employed 65 (108) 52 (80.0) 13 (20.0) -
Self-employed 340 (56.7) 282 (82.9) 58 (17.1) -
Homemaker 195 (32.5) 178(91.3) 17 @.7) -

Source of information (N = 488) - - - <0.0012
School 121 (24.8) 89 (73.6) 32 (26.4) -
Media 72 (14.8) 61(84.7) 11(15.3) -
Home 76 (15.6) 58 (76.3) 18 (23.7) -
Street 207 (42.4) 182 (87.9) 25 (12.1) -
Hospital 12 (2.4) 10(83.3) 2(167) -

Knowing personal status - - - 0.021°
Yes 203 0(00) 2 (100) -
No 598 (99.7) 512 (85.6) 86 (14.4) -

Family history of SCD - - - 0.159
Yes 46 (7.7) 36 (78.3) 10 (21.7) -
No 554 (92.3) 476 (85.9) 78 (14.1) -

°= Likelihood ratio.
Fisher’ axact test
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Factors

Age
<18
18-25
26-35
>35

Parity
0
1-3
>3

Marital status
Married
Not married

Level of Education
lliterate/Primary
Secondary
College/university

Occupation
Employed
Self-employed
Homemaker

Family history
Yes
No

Source of information
School
Media
Home
Hospital
Street/peers

“Predicts outcome perfectly.

COR, crude odd ratio; AOR, adjusted odd ratio, 95%Cl, confidence interval at 95%.

n (%)

2(03)
217 (36.2)
306 (51.0)
75 (12.5)

243 (40.5)
335 (55.8)
2237

495 (82.5)
105 (17.5)

268 (44.7)
258 (43.0)
74 (12.3)

65(10.8)
340 (86.7)
195 (32.5)

46 (7.7)
554 (92.3)

121 (24.8)
72 (14.8)
76 (15.6)

12 (2.4)

207 (42.4)

Univariate analysis COR
((95% C1)

1.00 (0.46-2.17)
1.24 (0.60-2.58)
References

2.03 (0.46-9.02)
1.55 (0.35-6.87)
References

0.80 (0.45-1.40)
References

References
3.23 (1.85-5.64)
4.21 (2.08-8.54)

2,62 (1.19-5.74)
215 (1.21-3.82)
References

1.70 (0.81-3.55)
References

2.62 (1.46-4.68)
1.31 (0.61-0.82)
2.26 (1.15-4.43)
1.46 (0.30-7.03)
References

Multivariate analysis AOR
((95% C1)

2.94 (1.67-6.18)
3.88 (1.89-7.94)

1.83 (0.82-4.10)
1.84 (1.02-3.29)

2.08 (0.93-4.42)
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Pregnant
women characteristics

Age (years)
<18

18-25

26-35

>35
Parity

0

1-3

>3

Marital status
Married
Not married

Level of education
liiterate
Primary level
Secondary level
College/university

Occupation
Employed
Seff-employed
Homemaker

Heard of the term SCD
Yes
No

Source of information on SCD (N = 488)

School
Media
Home
Street/peers
Hospital

Knowing personal status
Yes
No

Family history of SCD
Yes
No

217
306
75

243
335
22

496
106

19
249
258

74

340
196

488
112

121
s

76

207
12

598

46
554

Percent (%)

03
36.2
51.0
125

40.5
55.8
37

825
17.5

3.2
415
43.0
123

10.8
56.7
325

81.3
187

248
14.8
156
42.4
24

03
99.7

77
923
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Characteristic n (%)

Sickle cell disease diagnosis

Hgb$$ or HgbSp® Thal 331 (80.3)
HgbSC 57 (13.8)
Other 24 (58)

Hospital admissions for pain, previous 12 months
0 171 (41.5)
1-3 67 (16.3)
4 or more 171 (41.5)

Emergency Department visits for pain, previous 12 months

0 152 (36.9)
1.3 58 ((13.6)
4 or more 201 (48.8)

Severe pain episodes, interfering with daily activities, previous 12 months
Less than 4 248 (60.2)
4 or more 158 (38.3)

Hydroxyurea use

Yes 232 (56.3)

No 162 (39.3)
Hydroxyurea adherence

Not adherent (0/2 days) 23 (99)

Partially adherent (1/2 days) 15 (6.4)

Adherent (2/2 days) 187 (80.6)
Barriers to Hydroxyurea Contributing to Unintentional Nonadherence”

No barriers 257 (62.4)

1 barrier 139 (33.7)

2 or more barriers 16 (3.9)

Barriers to Hydroxyurea contributing to Intentional Nonadherence®

No barriers 302 (73.3)
1 barrier 77 (18.7)
2 or more barriers 33 (80)

Total Barriers to Hydroxyurea

No barriers 157 (38.1)
1 barrier 179 (43.4)
2 or more barriers 76 (18.4)

*From patient/caregiver reports.

"Barriers to Care contributing to Unintentional Nonadherence included: doctor does
not recommend it; competing priorities; don't know enough about hydroxyurea; hard to
take the medicine at the right time; forgetting.

“Barriers to Care contributing to Intentional Nonadherence included: not interested in
another medicine; worry about side effects; don't like frequent blood tests and/or clinic
visits; don't like to think about sickle cell disease when feeling well; tried and did not
work; beard scary things about hydroxyurea.
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Category

Indications for hydroxyurea prescription (1 = 236)

Recurrent Pain Episodes

Acute chest syndrome

Empiric use

Neurological complications

Other indication (e.g, anemia, dactylitis)
Reasons not on hydroxyurea (n = 176)

No indications

Hydroxyurea offered but not interested

Hydroxyurea discontinued

Chronic transfusion

Hydroxyurea not yet been introduced

Concerns about adherence to medication/monitoring protocol

Other reason (eg. hemoglobin levels stable, hgbsc or hgbsp+ genotype, didn't feel well on hydroxyurea, kidney issues, liver
issues, pregnancy)

Reasons hydroxyurea discontinued (1 = 29)
Patient/family preference
Chronic transfusion
Side effects

Other reason (g, not helping patient, pregnancy)

Ry o vl ApT v N——

n (%)

157 (66.5)
47 (19.9)
22.93)
17.(7.2)
28 (1L.9)

61 (34.7)
40 (22.7)
29 (1655)
25 (14.2)
18 (10.2)
123)

20 (11.4)

10 (34.5)
9 (31.1)
7 (24.1)
7 (24.1)
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Category

On hydroxyurea (n =
206) Mean + SD

Not on hydroxyurea (n =
106) Mean + SD

References range

CBC
White blood cell count (x10° cells/ul)
Hemoglobin (g/dL)

Platelet count (x10° cells/ul)
Absolute neutrophil count (x10°/ul)
Hb f (%)
Liver
Bilirubin, total (mg/dL)
ALT (U/L)

103 £03
9.0 0.1

3498 %92
5102
156 £ 09

2501
280+ 16

119 £ 05
9302

3520 + 148
6.5+ 04
79+ 11

2702
314£30

5.0-10.0*
13.5-17.3 (M)
12.0-15.5 (F)
150.0-400.0
20-8.0%
<2.5%

00-12
0.0-41.0 (M)
0.0-33.0 (F)

*p < 0.01, **p < 0.001.
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Skill area

Deta management

Health - Management of SCD

Research skills

SPARCO Fellowships

Broad Competence Outcomes

Data Quality Assurance
REDCap & integration with other data tools
Big data analysis

Multi-level care for SCD

Primary level

Secondary level

Tertiary level olndices and indicators for SCD referrals
SCD diagnosis (POCT, HPLC, IEF)

Grant proposal
Scientific writing

Research proposal development on SPARCO priority areas under mentorship

Ghana

80

537

36

9

Nigeria

73

569

58

Tanzania

124

212

12

Total

217

1318

100

29
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Category n (%)

Age
Children (<12 years) 178 (43.2)
Mean + SD 67 %34
Adolescents (13-17 years) 66 (16.0)
Mean + SD 150 + 14
Young Adults (18-25 years) 54 (13.1)
Mean £ SD 211+24
Adults (>26 years) 114 (27.7)
Mean + SD 387 £ 10.6
Gender Identity
Female 212 (51.5)
Male 200 (48.5)
Race/Ethnicity
Black/African American race 385 (93.4)
Other race 27 (68)
Hispanic/LatinX ethnicity 35 (85)
Annual household income
<$30,000 181 (43.9)
$30,000-$59,999 63 (15.3)
2860,000 61 (14.8)
Unknown 107 (25.9)
Highest education completed by head of household
<High school graduate 141 (34.2)
2High school graduate 254 (61.6)
Unknown 17 (4.1)
Health insurance®
Public 281 (68.2)
Private 111 (26.9)
Other government-sponsored 94 (22.8)
Other/Unknown 9(22)
State®
California (n = 3 sites) 283 (68.6)
Other PSCRC sites (n = 6 sites) 129 (31.3)

*Responses were reported by adults with SCD, or caregivers of children with SCD, Some
responses (i.., racefethnicity and health insurance) are >100% due to multiple
responses by adults with SCD, or caregivers of children with SCD.

"Public health insurance includes Medicare and Medicaid/Medi-Cal. Other
Government-sponsored health insurance includes State Children's Health Insurance
Program (SCHIP), Military Health Care (Tricare/VA/CHAMP-VAY), and state-
sponsored health plan. Other health insurance includes Indian Health Service.

“Sites in California included University of California San Francisco Benioff Children’s
Hospital Oakland; University of California Davis, and Center for Inherited Blood
Disorders. Sites in other states included Children's Specialty Center of Nevada;
University of Arizona Cancer Center (Tucson); Oregon Health and Sciences University;
Seattle Children's Hospital/Odessa Brown Children's Clinic (Washington); St. Luke's
Health System (Idsho); and Providence Hospital Anchorage, Alaska.
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Program

ASH Consuitative Hematology Course
ASH Visitors Training Program

Haematology Short Course

Laboratory Aspects of Haemoglobinopathy Diagnosis
Haematology in Obstetrics Course

Clinical Research Training in Hematology (CRTH)

Graduate Certificate in Cancer and Haematology Nursing

Blood Science MSc (Distance Learing)

Master of Science (Msc) electronic (¢)-Learning course in
Haemoglobinopathies

ESH-ENERCA Training Course on Haemoglobin Disorders: Laboratory
Diagnosis and Clinical Management

Renzo Galanello Fellowship Programme 2018

Module in haemoglobinopathies
Haemoglobinopathies: short counseling course

Genetic risk assessment and counseling modue (Sickle Cell and
Thalassaemia Screening)

T32 Training Program in Hematology

Hematology Training Program

Hematology and Oncology Fellowship Program

Hematology Training Program at Herbert Ining Comprehensive Cancer
Center
Haematology and Transfusion Science MSc

Haematology

Haematology MSc (by research)
Biomedical Blood Science MSc, Postgraduate Diploma, Postgraduate
Certificate:

Transfusion, Transplantation and Tissue Banking MSc:

University of Westminster, London

Biomedical Science (Haematology) MSc
Biomedical Sciences (Haematology) MSc
Blood Sciences MSc (PGCert PGDip)
Blood Science (Distance Leaming) MSc
Blood Science - MSc

Haematology MSc

Advances in Haematology in Africa
MMed Haematology (10,250,281)
Ginical Haematology Unit CMJAH

Advanced Postgraduate Diploma Course in Clinical Research and Data
Management

Category of
program

Clinical
Clinical and
Research
Clinical and
Research
Clinical
Clinical
Research
Clinical
Research
Research

Clinical and
Research
Clinical and
Research
Clinical
Clinical
Clinical

Research
Research
Clinical and
Research
Clinical and
Research
Clinical and
Research
Clinical and
Research
Research
Clinical and
Research

Clinical and
Research
Clinical and
Research
Clinical and
Research
Clinical and
Research
Clinical
Clinical
Clinical and
Research
Clinical

Clinical
Clinical
Research

Institution

American Society of Hematology
American Society of Hematology

University of West Australia, School of Pathology and
Laboratory Medicine

Imperial College, London

British Society for Haematology

European Hematology Association

University of Sydney

London Metropoiitan University

University College London

European School of Haematology
Thalassaemia International Federation (TIF)

London Metropoiitan University
Royal College of Midwives
Royal College of Midwives

Division of Hematology, John Hopkins University
Boston University Medical Center

Boston University Medical Center and the Boston VA
Health Care System

Herbert Inving Comprehensive Cancer Center,
Columbia University Mediical Centre

Manchester Metropolitan University

University of Nottingham
University of Nottingham
University of Keele

University of Edinburgh

University of Wolverhampton
University of Westminster, London
University of Brighton

London Metropolitan University
London Metropolitan University
University of Chester

Muhimbili National Hospital and Muhimbili University of
Health and Alied Sciences
University of Pretoria

The University of Witwatersrand, Joburg
James Lind Institute, Switzerland

Country/
Region

United States
United Kingdom

Australia
United Kingdom
United Kingdom
Europe
Australia

United Kingdom
United Kingdom
Europe (Past)
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United States
United States
United States
United States
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
Tanzania

South Africa

South Africa
Switzertand
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programme designed to train predoctoral
PhD degree candidates and postdoctoral
MDs, PhDs, and MD, PhDs in hematology
related research

6. Advanced Postgraduate Diploma Course  This programme is designed to provide Switzerland Junior Clinical researchers, Research
in Clinical Research and Data Management ~ ovenview of dlinical trials, clinical research Assistants, Data managers
James Lind Institute, Switzerland management, clinical trial monitoring and
data management
Clinical and 1. ASH Visitors Training Program American  Designed to help build hematology capacity United States  Haematologists and haematology-related
Research  Sodiety of Hematology in low- and middle-income countries by healthcare professionals
providing funding for hematologists and
hematology-related health care
professionals in these regions to receive up
t0 12 weeks of training on a spedific topic or
technique. Training is designed to address a
specific hematology need and is carried out
in the clinic or laboratory of an ASH member,
under his/her supervision and mentorship
2. Haematology Short Course University of ~ Short course for participants with advanced ~ Australia Haematologists,
West Australia, School of Pathology and qualifications and it is designed to upskill or
Laboratory Medicine, reskill in the field
3. ESH-ENERCA Training Course on Course isto promoteand facilitate access to  Europe Physicians, Scientists, Pharmacists,
Haemoglobin Disorders: Laboratory state-of-the-art and cutting-edge
Diagnosis and Clinical Management knowledge in haematology and related
European School of Haematology disciplines. Course exposes participants o
the current state-of-the-art science and
insight into new developments in the fields of
basic, clinical, and therapeutic research in
Haematology
4. Renzo Galanello Fellowship Programme  Training in haemoglobinopathies and to United Kingdom  Paediatricians or Internal Medicine
2018 Thalassaemia International become a trainer of others. physicians already working with patients
Federation (TIF) with Thalassaemia or Sickle Cell Disease
5. Hematology and Oncology Fellowship  An extensive programme of patient care, ~ United States  Clinicians,
Program Boston University Medical Center  education, and research in various clinical
and the Boston VA Health Care System  and basic science research projects.
6. Hematology Training Program at Herbert  Offers training to become genetic counselor  United States  Physicians, Nurses, Geneticists, others.
Irving Comprehensive Cancer Center with compassion, a sense of self, and the
Herbert Irving Comprehensive Cancer skills to be a leader in genetic and genomic
Center, Columbia University Mediical Centre  health care.Curriculum combines basic
science and clinical medicine with
humanism and professionalism Clinical
research in many fields
7. Haematology and Transfusion Science Course enables development of an United Kingdom  Clinicians, Scientists
MSc Manchester Metropolitan University advanced theoretical understanding and the
practical techniques needed to apply in
research or clinical context.
8. Haematology University of Nottingham  Course trains individuals in peripheral blood  United Kingdom ~ iinicians, Scientists
stem cells for matched and unrelated donor
transplantation
9. Biomedical Blood Science MSc, Course offers postgraduate training in United Kingdom ~ Clinicians, Scientists
Postgraduate Diploma, Postgraduate Biomedical Blood Science in combination
Certificate University of Keele with generic higher level scientific training in
areas such as writing grant proposals and
business plans. The programme builds on
existing, undergraduate knowledge in basic
science and applying it to clinical, diagnostic
and research applications relevant to Clinical
Biochemistry, Medical Immunology,
Haematology and Transfusion Science
10. Transfusion, Transplantation and Tissue ~ The course is expected to achieve United Kingdom  Clinicians, Scientists
Banking MSc University of Edinburgh background academic knowledge and an
understanding and the application of this in
many fields such as: donation of blood,
organs, and tissues; components, reagents,
and products - principles and processes;
clinical transfusion practice; clinical
laboratory practice (as it relates to
transfusion, transplantation and tissue
barking); transfusion microbiology
11. Biomedical Sciences (Haematology) Course focuses on recent advances in United Kingdom  Scientists
MSc University of Wolverhampton genetics and immunology, which equips
individuals with skills necessary to
complement clinical laboratory
responsibilties
12. Biomedical Sciences (Haematology) This course focuses on the physiology and  United Kingdom  Clinicians, Scientists, Pharmacists
MSc University of Westminster, London pathology of blood and its use as a
diagnostic and therapeutic tool. Involves a
variety of areas of molecular and cellular
bioscience with an emphasis on new
technologies and developments in
Haematology and related disciplines.
13. Blood Sciences MSc (PGCert PGDip) A 2-year part-time course leading toMScin ~ United Kingdom ~ Physicians, Scientists
University of Brighton blood sciences
14. Haematology MSc University of Chester  The course is designed to enable youto  United Kingdom ~ Physicians, Scientists

develop an up-to-date, advanced
understanding of the disorders of blood in
Rescarch and Clinical Medicine cores
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Name

SCD-88
SCD-S beta-zero thalassemia
SCD-S beta-plus thalassemia
SCD-SC

Steady state

Sickle cell painful event

Acute chest syndrome (ACS)
Nonspecific acuite lower respiratory tract episodes

Acute anemia

Hyperhemolysis

Malaria

Cerebrovascular accident (CVA)

Avascular necrosis (AVN)

Dactyltis

Sepsis

Priapism
Osteomyelitis

Definition

Avariant of SCD due to homozygosity of the £6V mutation, the amino acid substitution of valine for glutamic acid in the
sixth position of the beta-globin chain, resulting in the production of hemoglobin S from both alleles

A form of sickle cel thalassemia characterized by the absence of hemoglobin A. Patients usually have severe aneria
identical to that seen in sickle cell disease

Amild form of sickle cell thalassemia characterized by the presence of hemoglobin S and a reduced amount of
hemoglobin A in the red blood cell. It is characterized by the presence of smal red biood cells and mild anemia
Atype of sickle cell disease characterized by the presence of both hemoglobin S and hemoglobin C. It is similar to, but
less severe than SCD-SS

“That period when the patient with sickle cell disease is not experiencing infections, pain, or other acute disease
complications

Pain lasting at least 2 hours that reqires an unscheduled emergency room visit or hospitalization or that disrupts daily
activities

Alung disease that involves a vaso-occlusive crisis of the pulmonary vasculature seen in patients with sickle cell disease
Includes acute respiratory episodes with lower respiratory tract signs that do not meet the criteria for other diagnoses.
May include episodes which would have been diagnosed as ACS where radiographic faciities are available

A “generic” term for a sudden drop (often defined as 20% or more) in the Hb level beyond the baseline and divided into
three common pathophysiclogic types: “acute splenic sequestration”, “transient erythvoid aplasia (most commonly due
to parvovirus B infection), and “acute hemolysis” of various causes

Significant change in the blood picture characterized by a precipitous fall in the hemogiobin level assodiated with
jaundice, marked reticulocytosis and polychromasia on the blood smear, and increased uncorjugated
hyperbiliubinernia and increased urobilinogen content in urine above the steady state level for each individual patient
Anindividual with malaria-related symptoms (fever axilary temperature > 37.5°C, chills, severe malaise, headache, or
vomiting) atthe time of examination or 1-2 days prior to the examination in the presence of a Plasmodium-positive biood
smear or a positive malaria rapid diagnostic test

Characterized by sudden loss of the neurological function due to brain ischemia or intracranial hemorrhages. Presents
with sudden onset of weakness, aphasia, and sometimes seizures or coma and results in adverse motor and cognitive
sequelae

Also known as aseptic necross, osteonecrosis, or ischemic necrosis is bone death due to compromised blood supply.
The hip joint is the most common site of AVN

A severe acute inflammatory response affecting the hands and feet of individuals with sickle cell disease. It is caused by
vaso-occlusive episodes leading to ischemia and finally infarction of the distal portions of the extreities. Clinical signs of
pain, sweling, and tenderness of digits usually begin i early chiidhood and may be the initial manifestations of sickle cel
anemia

The body's severe inflammatory response to infection and mostly presents with fever. Infections that lead to sepsis most
often start in the lung, urinary tract, skin, or gastrointestinal tract

A sustained unwanted painful erection lasting 4 or more hours and not associated with sexual activity

An inflammatory process accompanied by bone destruction and caused by an infecting microorganism
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Characteristic

Sex
Female
Male

Age category
0—4 + years
5-9+ years
10-14 + years
15-17 + years
218 years

SCD phenotype
SCD-88
SCD-SC
Sp+Thal

Frequency

1,483
1,665

869
915
821
258
285

2,116
1,023

Percentage

47.1
52.9

276
29.1
26.1
8.2
91

67.2
325
03
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Diagnosis Incidence rate per 10,000 person months (95% Cl)

scD-ss scD-sC SCD S beta-plus thalassemia
(total person months = 18, 328.14) (total person months = 5, 662.55)  (total person months = 125.52)

Sickle cel painful event 141.86 (125.73, 160.06) 203.09 (169.48, 243.36) 159.34 (40.29, 630.08)
Severe anermia secondary to hyperhemolysis 32.74 (25.43, 42.15) 14.28 (7.07, 28.24) 0
Acute malaria 17.46 (12.35, 24.68) 12.36 (5.90, 25.92) 0
Cerebrovascular accident (CVA) 12.55 (8.34, 18.88) 353 (0.88, 14.12) 0
Acute chest syndrome (ACS) 7.64 (4.53, 12.90) 530 (1.71, 16.42) 0
Avasoular necrosis (AVN) 7.00 (4.12, 12.21) 2119 (12.04, 37.29) 0
Dactyltis 5.46 (2.94, 10.14) 353 (0.88, 14.12) 70,67 (11.31, 561.17)
Sepsis 382 (182, 801) 7.06 (2,65, 18.82) 0
Priapism 273 (1.14, 6.56) 1.77 (0:25, 12.54) 0
Osteomyelitis 2.18 (0.82, 5.81) 1.77 (0.25, 12.54) 0

SCD-SS, sickle cell disease SS: SCD-SC. sickie cell disease SC.
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Variables

Gender
Male
Female
Age (years)
Median
Ethnic groups
Balanta
Fula

Papel
Mandingo
Manjaco
Mancanha
Biafada

848

498
350

136
121
123
m
75
66
50

100

58.7
413

6.8

16
1427
14.50
13.08
8.84
7.78
6.01

BOR

Ne

503

294
204

82
73
82
41
49
39
4

BCH, Clinica Pedidtrica Bor; HRE, Hospital Raoul Follereau.

%

593

58.4
405

16.3
145
16.3
8.1
9.7
7.7
0.7

HRF

345

209
141

54
50
a1
70
26
40
46

40,7

40.9

15.6
145
1.9
20.3
75

1.6
133
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Genotypes

AS
ss
AC

Samples (1)

59

Patient’s
age
(Median)

6.05
7.27
2

Hemoglobin
F (%)

8.26
9.16
8.95

Hemoglobin
range (g/cll)

7.6-16.2
8-10.3
5.1-12.8
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Variables

Total

Median Age (years)
Ethnic group-n (%)
Balanta

Fula

Papel

Mandingo

Manjaco
Mancanha

Biafada

Others.

59
6.05

15

11

~ @ =

6.95

10.16
26.42
11.86
18.64
6.77

1.69

13.56
11.86

HbSS

N %

8 094
727

1 125
1 125
1 125
3 375
1 125
1 125

HbAC

Ne

%
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Variable

Age (years)

0-15
16-30
31-45
>45

Median age (years) = 11
Sex

Male
Female

History of HU use

Currently on HU
Stopped HU

Duration of HU use (years)

<t

»+6

>5
Not Sure

Start dosage of HU (mg)

250
500
1000
1500
Others
Mean (SD)=640.5 (269.5), Min= 100 mg, Median= 600 mg, Max= 1500 mg

Current dosage of HU (mg)

250
500
1000
1500
Others
Mean (SD)= 638.4 (270.0), Min= 150 mg, Median= 600 mg, Max= 1500 mg
Minimum dose of HU = 7 mg/kg
Median dose of HU = 21 mg/kg
Maximum dose of HU = 35 mg/kg

Frequency of HU use

Dally

Weekly
Others
Missing

Frequency

273
97
7
1

Frequency

212
166

339
39

Frequency

60
238
33
47

Frequency

98

115
10
1

106

Frequency

39
87
75

Frequency

322
2
6

48

Percentage

722
25.7
19
03

Percentage

56.1
439

89.7
103

Percentage

15.9
63.0
87
124

Percentage

289
339
29
03
313

Percentage

1.8
26.4
227
0.6

385

127
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Perception

HU is affordable

True
Faise

Don't know
Missing

HU is available

True
False

Don't know
Missing

HU has no side effect

True

False

Don't know
Missing

ls HU prescribed

True
False
Don't know
Missing
Would you recommend HU

True

Faise

Don't know
Missing

Currently using HU

57 (168)
258 (76.1)
14 (4.1)
10 29)

247 (729)
66 (19.5)
16 (4.7)
10 (2.9)

167 (49.3)
83 (24.5)
79 (23.3)
10 (2.9)

320 (94.4)
2006
7.1
10 (29)

306 (90.3)
10 (2.9)
20 (59
309

Stopped using HU

12(30.8)
23(50.0)
3(1.7)
1(26)

16 (41.0)
20 (51.3)
2(5.1)
126

27 (69.2)
9(23.1)
2(5.1)
1(26)

30 (76.9)
6(15.4)
2(5.1)
1(26)

16 (41.0)
40103
19 (48.7)

P-value
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Experience

Number of VOC per year

0-1
2-3
45
6-7
>7

Number of hospital admission per year

0-1
23
45
6-7
>7

Number of transfusion

0

1-3

>3

PCV%

<20

20-25

>25

Minimum PCV (Min)
Maximum PCV (Max)

Before using HU n
(%)

47 (125)
140 (37)
106 (28.1)
29(7.7)
53 (14)

161 (42.6)
129 (34.1)
57 (15.1)
13(35)
16 (4.4)

123 (32.5)
187 (49.5)
45 (11.9)
36 (21.4)
106 (63.1)
26 (15.5)
14%
39%

Currently using HU n
(%)

240 (63.5)
92 (24.4)
29(7.7)
4(1.1)
9(25)

308 (81.5)
50 (13.2)
15 (4.0
1(0.3)
1(0.3)

260 (68.8)
77 (20.4)
15 (4.0
848
64 (38.1)
96 (67.1)
18%
39%
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Hospital Name Patients
in Database =N

Jos University Teaching Hospital 505
National Hospital Abuja 247
University of Abuja Teaching Hospital, Gwagwalada 911
imua Specialist Hospital 99
Aminu Kano Teaching Hospital 222

Vaaluee represenied it numbers and perceniages,

Patients on HU n(%
of N)

310 (61.4)
80 (32.4)
97 (10.6)
90 (90.9)
70 (31.5)

wumber of patients included in the study.

Minimum sample size
based on 50%
proportion

165
40
48.5
45
35

Patients recruited U=378
n(% of U)

163 (43.1)
71(188)
62 (16.4)
46 (122)
36 (25)





