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The kidney is a very vascular organ

A Textbook of Genito-Urinary
Diseases. Translated by Charles W. Bonney.
Dr. Leopold Casper, 1912.

Blood supply to the renal medulla is sluggish and poorly
oxygenated
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The renal microvasculature is destroyed in sickle cell disease
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Sickle cell disease
L. W. Statius Van Eps et al, Lancet, February 28, 1970.
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Prevalence of microalbuminuria increases with age
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Haematuria

Causes of haematuria in patients with SCD
Common in patients with
HbSS and HbAS

Papillary necrosis- Rare

Medullary carcinoma
Extremely Rare
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Renal cyst formation

Haematuria

Most adults develop some of the manifestations of sickle cell nephropathy,
so why do only some progress?

Risk factors for progression
Severe sickle phenotype

Genetic modifiers

Another renal insult

Frequent admissions
Recurrent acute kidney injury
High levels of haemolysis

Alpha globin genotype
Other genetic modifiers

Hypertension
Diabetes
Autoimmune disease
Blood borne viruses

Day TG, Drasar ER et al, Haematologica, 2012 Feb;97(2):201-5

100
80
60
40
20
0

% patients with ACR > 4.5 mg/
prevalence %
mmol

Co-inheritance of alpha-thalassaemia protects patients with SCD from
developing albuminuria
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Combining genetic modifiers can help to stratify patients for risk of
progression
•

Homozygosity or compound heterozygosity for APOL1 G1/G2 is observed in 10-15% of African Americans and is the
strongest genetic association for CKD.

•

APOL1 G1/G2 is also associated with proteinuria and albuminuria in SCA patients.

•

Alpha-thalassemia is present in about one-third of SCA patients and is associated with reduced hemolysis and protection
from albuminuria

•

A polymorphism in BCL11A leads to higher fetal hemoglobin (HbF) levels, reduced hemolysis and amelioration of SCArelated complications

Saraf SL et al, Haematologica September 2016
ePub ahead of print : haematol.2016.154153

How should we investigate patients with
evidence of chronic kidney disease in the
outpatient clinic?

Recommended investigations for patients with proteinuria
1. Immunology for lupus nephritis
Autoantibodies
Double-stranded DNA anatibodies
Complement levels
2. Virus serology
HIV
Hepatitis B
Hepatitis C
HPV B19 (if new-onset nephrotic syndrome or recent transient
pure red cell aplasia
3. Myeloma screen (if > 40 years old)
4. Renal tract ultrasound scan
5. Consider renal biopsy if any of 1-3 is positive or acute onset
nephrotic syndrome.

Recommended investigations for patients with haematuria
1. Renal tract ultrasound scan
2. Urine cytology
3. CT urogram
4. Immunology for lupus nephritis
Autoantibodies
Double-stranded DNA antibodies
Complement levels
5. Consider cystoscopy
6. Consider renal biopsy if haematuria is present in combination with
proteinuria and the above investigations are negative or if 4 is positive

Who should be referred to a nephrologist?
All patients with proteinuria and a positive nephritic screen including:
Autoantibodies
Complement levels
Double-stranded DNA levels
HIV screen
Anyone with rapid onset nephrotic syndrome (consider parvovirus B19 infection)

Anyone with declining renal function (eGFR<60 ml/min)

Management of sickle cell nephropathy
Treatments for SCD
• Hydroxycarbamide
• Transfusion Therapy (intermi=ent or regular)
• HaemopoieAc cell transplantaAon in childhood

Speciﬁc treatments for sickle cell nephropathy

• Adequate hydraAon
• Control of blood pressure if hypertensive
• ACE inhibitors/ARB
• ErythropoieAn therapy (+hydroxyurea)
• Dialysis
• TransplantaAon

Evidence for the use of ACEI and ARB
in sickle cell nephropathy

Cochrane Database Syst Rev. 2013 Mar 28;(3):

Foucan L et al Am J Med. 1998 Apr;104(4):339-42.
A randomized trial of captopril for microalbuminuria in normotensive adults with sickle cell anemia.

Response to ACE inhibition in 7 patients with SCD at Kings

Hydroxycarbamide and exchange transfusion

No RCTs for the use of HU/HC in adults to treat SCN
Glomerular filtration rate at baseline and then after 3 years of treatment with hydroxyurea at
maximum tolerated dose.

Augun et al Am J Hematol. 2013 Feb; 88(2): 116–119.

A case study illustrating how HC can be useful in managing SCN
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Prognosis for patients with SCD receiving dialysis is poor
In a retrospective cohort analysis comparing patients with SCD on haemodialysis with
an aged-matched (37 years) control group of non-SCD patients receiving
Haemodialysis:
• SCD patients were much more likely to die over a 5 year period (46.3 vs 6.4%).
Infectious complications and thrombosis of dialysis access was common in the
SCD group (no data from the non-SCD control group)
• SCD patients were much less likely to receive a kidney transplant over a 5 year
period (26% vs 53.5%)

Nielson et al Br J Haematol. 2016 Jul;174(1):148-52 Morbidity and mortality of sickle cell disease patients starting
intermittent haemodialysis: a comparative cohort study with non- Sickle dialysis patients.

Transplantation for SCN, our experience in London
Data on 21 patients with SCD (17 HBSS, 3 HBSC) and ESRD from transplant
units across London for the past 18 years.
4 have died (19%)
Average age when transplanted: 34
7 from living donors (1 in India, 1 in Pakistan), 14 cadaveric

Outcomes
11 had primary or delayed graft function
7 grafts failed (before death), 2 patients died with working grafts
Longest surviving graft 8 years
12 grafts currently functioning with follow-up times from 24 months to 12 years

2 patients on exchange transfusion pre and post transplantation have good graft
function at 6 and 7 years
3 patients have commenced exchange transfusion for poor graft function post
transplantation and all have stabilized
2 patients given ALG or ATG have died of sepsis
Recurrent sickling crises post-op is common in patients not receiving exchange
transfusion

Major complications following transplantation:
1. Delayed graft function
2. Sepsis
3. Recurrent sickle crises
4. Recurrent sickle cell nephropathy
5. There is a risk that repeated transfusion will sensitize patients with HLA
antibodies increasing the risk of rejection.

Conclusion
• Sickle cell nephropathy is a relatively common and significant complication of

sickle cell disease. Although most patients don’t progress to end-stage renal failure,
this complication is becoming more common.

• Moderate to severe renal impairment is associated with a markedly increased risk
of mortality

• Patients should be monitored regularly for proteinuria and declining renal function
and treated with ACE inhibitors if proteinuria develops. Other causes of chronic
kidney disease should be considered and managed.

• HC or regular exchange transfusion may be beneficial in stabilizing deteriorating
renal function

• Early transplantation should be considered in patients with severe renal impairment

but patient optimization with regular exchange transfusion should be considered both
pre and post op.
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