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Congenital defects of phagocyte number or function(table 5)

* 1. Congenital Neutropenias
- 2. Defects of Motility (LADT,...)
- 3.Defects of Respiratory Burst(CGD,...)
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* The decision about the indication and the correct timing
of HSCT indication for a patient diagnosed with a PID(IEls)

it should be individualized and based not only on the
specific PID, but also on each patient’s characteristics



CGD

* CGD is a genetically heterogeneous disease, with an X-
linked recessive (XL) form caused by hemizygous
mutations of the CYBB gene encoding the

gp91PMoX protein, and an autosomal recessive (AR) form
caused by biallelic mutations of the CYBA, NCF1, NCF2,

NCF4, and CYBC1 genes encoding p22Phox p47phox
p67PM10X n40PNOX and EROS, respectively



case

* A 20-months-old boy, was referred to our center for investigations
regarding history of hospital admission for sepsis which was
occurred approximately 1 years ago.

* Her height and weight were at the 25+-50t percentile and the
50n-75% percentile for her age respectively.

* Routine vaccination has been done without complications.

* He is the only child from non-consanguineous parents ,however his
family history related to primary immunodeficiency is positive
and his cousin has CGD



* He was diagnosed as CGD due to NBT and
dihydrorhodamin test.
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Sample:
Blood ® Muscle O cvs O Amniotic fluid O

Techniques are used in this investigation:
PCR = PCR-RFLP O ARMS O Southern Blot O

Western Blot 0  Sequencing ®

Result:
Exon 9 of CYBB gene was investigated. The mutation NM_000397.3(CYBB):c.1016C>A

(p-Pro339His) was found as hemizygous. This mutation has been previously reported in
ClinVar as pathogenic.



* What is your decision about HSCT ?



Which patients with CGD should
undergo transplantation?(past)

- Survival of stem cell transplantation for CGD has increased from
approximately 85% to 90%.

* HSCT is generally considered for:
* X-CGD
* AR-CGD patients who have an HLA genoidentical donor and one or

more of the following complications:
* non-availability of specialist medical care
* non-compliance with long term antimicrobial prophylaxis = @D
* at least one life-threatening infection
* severe granulomatous disease with progressive organ dysfunction (e.g. lung restriction)
- steroid-dependent granulomatous disease (e.g. colitis)
* ongoing therapy-refractory infection (e.g. aspergillosis)



Which patients with CGD should
undergo transplantation?

Very low superoxide
production(DHR! ! 1)

* An increased alkaline phosphatase
level

A history of liver abscesses

* Decrease in platelet count reflecting
portal hypertension

* Specific mutation ?

Chronic granulomatous disease: Overview and hematopoietic stem cell transplantation
(J AllergyClin Immunol 2011;127:1319-26.)



Allogeneic HCT can be challenging in patients with CGD due
to the presence of refractory fungal or other microbial
infections or preexisting pulmonary, liver, or gastrointestinal
disease, all of which are more common in patients with an
older age at diagnosis or HCT.

A large collaborative allogeneic HCT study of 712 patients
observed three-year overall and event-free survival of 86 and
/6 percent, respectively.

Patients transplanted after age 18 years or with HLA-
mismatched donors had inferior outcomes.

Choice of conditioning regimen did not influence OS or EFS.

blood,2020 Sep 3;136(10):1201-1211. doi: 10.1182/blood.2020005¢



- Overall Survival by Age D - Event-free Survival by Stem Cell Source
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A fludarabine and melphalan reduced-intensity conditioning
regimen for HSCT in fifteen chronic granulomatous disease patients
and a literature review

* We prospectively studied the outcomes of fifteen CGD
patients undergoing HSCT with fludarabine and
melphalan plus anti-thymocyte globulin (ATG).

* The three-year overall survival (OS) and event-free
survival (EFS) rates were 73.3% and 46.7%, respectively.

* Three years GVHD-FS (free survival) was 57.8% in all
patients and it was /0% and 42.9% in children and adults,
respectively.

Vaezi, M., Souri, M., Setarehdan, S.A. Hamidieh A.A.
Fazlollahi et al. Ann Hematol 101, 869-880 (2022)



Cum Survival

Event free Survival in all CGD patients post HSCT by age

Event-free survival (A), overall survival (B), and
TRM (C) in adult and pediatric groups
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A prospective report of fludarabine and melphalan reduced-intensity conditioning regimen for
HSCT in fifteen chronic granulomatous disease patients :
Overall Survival=73%

Qwerall Survival in all CGE0 patients post HSCT by age group
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Recent Update

* Survival following HSCT has increased from approximately
85% before 2000 to greater than 90% in recent reports.
Children who undergo HSCT are also healthier with better
QoL than those managed conservatively.

* As such, HSCT should be considered for all patients with
CGD regardless of sex, genetic mutation, and clinical
manifestations.

* Itis preferable to perform HCT as early as possible

(https://doi.org/10.1007/s10875-019-00635-2)doi: 10.1007/s12325-017-0636-2




Severe congenital neutropenia

* More than 90% of congenital neutropenia(CN) patients respond
to G-CSF with an increase in ANC > 1000, and require fewer
antibiotics and reduced hospitalization

» All CN patients are at risk of developing myelodysplasia (MDS)
or AML, but the risks of malignant transformation and septic
death appear higher in less responsive patients.

« Some studies demonstrate elevated risk with mutations in the G-
CSF receptor gene and a specific mutation in the ELANE gene.
(Gly185Arg mutation)

* SCT from an HLA-identical donor is therefore beneficial for CN
patients refractory to G-CSF. Outcome of transplantation after
the development of frank leukemia in CN is poor.



Stem cell transplantation in severe congenital
neutropenia

* HSCT is the only curative treatment of severe congenital
neutropenia.

* Outcome of 136 SCN patients who underwent HSCT
between 1990 and 2012 in European and Middle East
centers.

* The 3-year overall survival (OS) was 82%, and transplant-
related mortality (TRM) was 17%.



HSCT IN Severe congenital neutropenia(SCN)

* The absolute indications for HSCT in SCN are a failure to
respond to G-CSF or the development of MDS/leukemia.

* High-risk patients that should strongly be considered for
HCT include patients who require high doses of G-CSF (>
8 ug/kg/d) with poor response in neutrophil counts.

doi: 10.1097/MOH.0b013e32834da9%6e




Leukocyte adhesion deficiency (LAD)

* Complete absence of CD11/CD18 leads to a
severe phenotype of LAD and often leading
to death within the first 5 years of life

* Good results have been achieved with
genotypically identical and related HLA-
mismatched donors (70% ).This is in
contradiction to most other non-SCID
patients in whom HLA-mismatched
transplants tend to do less well.



* The severe forms of LAD are usually treated with
allogeneic HCT.

* A variety of conditioning approaches have been used.
Three-year survival among a large cohort of 84 patients
with LAD type | and type lll was 83 percent, and transplant
before 13 months of age and receipt of a MSD graft were
associated with superior outcomes



Clinical and immunological characteristics of 69 leukocyte
adhesion deficiency-l patients

- Sixty-nine patients (40 females and 29 males) with LAD-I
The diagnosis median age of the patients was 6 months.

- The median diagnostic delay time was 4 months (min—max:
0-82 months).

* Forty-six patients (66.7%) were categorized as severe
(CD18 and/or CD11a: below 2%); while 23 children (33.3%%
were in moderate category (CD18 and/or CD11a: 2%—-30%).

* The overall survival of patients with(31 patients) and
without hematopoietic stem cell transplantation was 79.3%
and 55.6%, respectively

Fazlollahi et al. Pediatr Allergy Immunol. 2023,34:€13990



The overall survival of patients with LAD-
without HSCT according to the severity classification (severe and moderate).
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The overall survival of patients with LAD-I
in two groups (with HSCT and without HSCT)

HSC

10—
‘L B =]
Tkn
| 1 LADS
aad —I_ || 1 1 1 ] 1
L1
- 1
E Rl 1 \_l =
= >
= =
& H =
= n
o E
2 E
] ==
[ =i ] i
Years Pest HECT
=00

Life spinn yesar]

Fazlollahi et al. Pediatr Allergy Immunol. 2023,34:€13990



* These results highlight the importance of timely
diagnosis and treatment with HSCT at the early childhood
in severe cases. Moreover, similar results were obtained
in our patients with moderate LAD-I. Considering the
progressive course of this disease, even in its moderate
form, treatment with HSCT should be considered for
patients with this type.
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