
 
What was Her Deficiency? 

RHTSK CICU 



Case Presentation 

•  F/51, housewife, NSND, NKDA 

•  Admitted to RH chest ward through chest clinic  

•  c/o blood stained sputum, increased cough x 1/12 

•  PMH: 
•  G6PD deficiency, screened in 1993 
•  Mild pancytopenia, ?BM exam done years ago in 

PWH, claimed to be normal 
•  Old endobronchial PTB RLL 1993, completed 6-month 

treatment  
•  Post TB bronchiectasis  



Case Presentation 

•  PMH (con’t) :  
•  Malabsorption; presented in 1989 with steatorrhea 

with numerous Ix done in PWH including normal 
OGD/colonoscopy, fecal fat, jejunal Bx, small bowel 
enema, rectal biopsy, -ve Schilling test  

•  Liver hemangioma  
•  Anal wart with cauterization 
•  Left conjunctiva papilloma with excision Bx showing 

squamous cell CA in situ  
•  Cervical intraepithelial neoplasia  

•  FU PYNEH O&G and Eye, Wan Chai Chest Clinic 

 



Case Presentation 

•  P.E. afebrile, unremarkable  

•  CXR : Left hilar shadow and RLZ hazziness 

 





Case Presentation 

•  Initial Ix : 
•  CBC WBC 5.2 Hb 10.5 NcNc platelet 77 
•  Clotting normal 
•  LRFT normal 
•  Sputum C/ST oral flora; AFB smear –ve, cytology 

saliva only  



Case Presentation 

•  Bronchoscopy : no endoscopic abnormality or 
bleeding site 

•  Bronchial aspirate : AFB smear –ve, cytology –ve 

•  CT thorax 
•  LLL posterior subpleural lesion ?malignancy 
•  RLL bronchiectatic change 
•  Right hepatic lesion ?atypical hemangioma 









Case Presentation 

•  Clinically readmitted for CT guided lung biopsy  

•  Thrombocytopenic and anemic 
•  PYNEH hematologist consulted over phone 
•  Thrombocytopenia likely due to chronic ITP in view of –ve autoimmune 

markers 
•  Hb dropped to ~5.6, NcNc 

•  not Fe def 

•  haptoglobin ↓ 

•  indirect antiglobulin test –ve  

•  direct antiglobulin test weakly +ve 

•  anti-IgG weakly +ve  

•  anti-C3d –ve  

•  Imp: ?hemolysis due to oxidative stress ?infection ?drug related  

•  Pack cell and platelet conc transfusions given 



Case Presentation 

•  CT guided lung biopsy: granulomatous 
inflammation, ZN stain and fungal stain both –ve; 
no evidence of malignancy 

•  Readmitted for empirical trial of antituberculous 
treatment 



Case Presentation 

•  Persistent low grade fever 

•  Given Naprosyn for ?TB fever, unresponsive 

•  Stop all anti-tuberculous treatment 10/10 – 
12/10 ?drug fever 

•  Still swinging fever, not septic looking 



Case Presentation 

•  Other Ix  
•  ESR > 100 
•  HBsAg –ve  
•  HCV –ve 
•  HIV –ve 
•  TSH normal 
•  All along all blood C/ST, CSU/MSU C/ST, sputum C/ST 

and AFB smear results all –ve  

•  Pyrexia due to ?TB (not on full regimen), ?
underlying malignancy, ?other causes of 
granulomatous inflammation 



Case Presentation 

•  Resumed rifampicin and EMB 12/10 – 17/10  

•  While adding on isoniazid, ↓general condition with 
↑fever, ↑SOB and septic shock 



Case Presentation 

•  Transferred to ICU  

•  Intubated and mechanically ventilated  

•  Given IV Meropenem and Flagyl empirically 

•  Urgent CT abd/pelvis done 



  









Case Presentation 

•  Bedside bronchoscopy with bronchial aspirate : 
•  Aspergillus species scanty +ve 
•  AFB/parasite/PCP/influenza A & B/adenovirus/RSV/HSV/CMV all 

–ve  
•  Viral culture –ve  

•  Blood tests: 
•  Aspergillus Ab +ve 
•  Legionella pneumophilia titre <32 
•  CMVpp65 Ag –ve 
•  Crytococcus Ag –ve 
•  Penicillium marneffei Ab <1:40 
•  Blood C/ST for AFB and fungus –ve 
•  Entamoeba hisolytica IgG –ve 
•  ANCA –ve  



Case Presentation 

•  Treated as invasive pulmonary aspergillosis 

•  Given Amphotericin B initially then switched to 
Voriconazole 



Case Presentation 

•  Septic shock requiring high dose 
vasopressors, CVVHDF 

•  Newly developed right thigh abscess with 
bedside aspiration : Nocardia species 
(scanty) 



Case Presentation 

•  Changed to IV Imipenem and Amikacin for 
better coverage of Nocardia 

•  Finally passed away despite maximal 
support 



Case Presentation 

•  Immunodeficiency workup before death 
•  HIV –ve 
•  Severe lymphopenia but no particular subset 

remarkably affected 
•  Weak MPO positivity 



Case Summary 

•  A middle aged lady with G6PD deficiency and a 
number of  premalignant conditions, dying from 
disseminated nocardiosis and probable invasive 
pulmonary aspergillosis  

•  ?Underlying immunodeficiency 
•  ?Myeloperoxidase deficiency 

•  ?Other occult immunodeficiency 



Discussion 
Pulmonary Aspergillosis 

Nocardiosis 
MPO Deficiency 

G6PD Deficiency in Female 



Pulmonary Aspergillosis 

•  A mould 

•  Widespread in the environment 

•  Most cases due to Aspergillus fumigatus 

•  A few cases due to A. flavus or niger 



Spectrum of  Pulmonary Aspergillosis 









Nocardiosis 

•  Genus Nocardia 

•  Aerobic gram-positive bacillus with branching 
hyphae; varying degress of  acid-fastness 

•  Environemntal bacteria 

•  Opportunistic infections, especially in patients with 
depressed cell-mediated immunity 



Nocardiosis 

•  Pulmonary nocardiosis is the most common clinical 
presentation 

•  Extrapulmonary nocardiosis can occur through 
hematogenous dissemination or contiguous spread 
•  CNS is the most common extrapulmonary site 

•  Primary cutaneous and soft tissue nocardiosis from 
traumatic injury that involves soil contamination 



Treatment of  Nocardiosis 

•  Lack of  prospective controlled trials 

•  TMP-SMX 

•  Alternative agents : 
•  Amikacin 

•  Imipenem 

•  Ceftriazone 

•  Cefotaxime 

•  Minocycline 

•  Moxifloxacin 

•  Amoxcillin-clavulanic acid 

•  Tigecycline 

•  Linezolid 

•  Combination therapy up to 6-12 months 





Myeloperoxidase Deficiency 

•  Myeloperoxidase (MPO) → a human enzyme found in 
azurophilic granules of neutrophils and lysosomes of 
monocytes 

•  Major role → aids microbial killing, removing foreign 
cells and tumour surveillance 

•  Prevalence of total or subtotal MPO deficiency : 1 per 
2727 

Kutter D. Prevalence of myeloperoxidase deficiency: 
population studies using Bayer-Technicon automated 
hematology. J Mol Med. Sep 1998;76(10):66975. 



Myeloperoxidase Deficiency 

•  Hereditary  
•  The gene is located on chromosome 17q22-23 
•  Autosomal recessive 
•  Most patients are compound heterozygotes 

•  Acquired → usually transient and reversible  
•  Pregnancy 
•  Lead intoxication 
•  Iron deficiency 
•  Severe infection → due to PMN activation and MPO 

consumption 
•  Thrombotic disease 
•  Renal transplantation 
•  Drugs esp. cytotoxic agents  
•  Disseminated cancers 
•  Severe hematologic disorders and neoplasms 



Complete Myeloperoxidase Deficiency 

•  Most are asymptomatic because of the presence 
of MPO-independent killing mechanisms 

•  Some have infectious complications 
•  ~10% life threatening 
•  Usually fungal infection, particularly Candida 

infection, in association with DM 
•  ?MPO deficiency becomes clinically significant only in 

the presence of an additional defect in host defense 

•  A strong association with malignancies including 
leukemia, lymphoma 



G6PD Deficiency in Female 



G6PD 

•  Glucose-6-phosphate dehydrogenase 

•  Maps to Xq28 

•  515 amino acid 



Metabolic Role of  G6PD 



G6PD Variants 

•  >127 mutations identified 
•  Missense 

•  Frame deletions 

•  Splice site mutations 

•  Nonsense  



WHO Classification of  G6PD 
Variants 



Diagnosis of  G6PD Deficiency 

•  Fluorescent spot test – “absent”, “intermediate”, “present” 
•  Screening test 

•  Detects the generation of  NADPH from NADP. The test is positive 
if  the blood spot fails to fluoresce under ultraviolet light 

•  Quantitative spectrophotometric analysis of  G6PD activity 
•  Based on reduction of  NADP as measured spectrophotometrically 

when hemolysate is incubated with G6P 

•  Limitations : reticulocytosis and recent blood transfusion 

•  Reference range : 6.35-10.33 IU/gHb 

•  PCR to detect specific mutations  



G6PD Deficiency 

•  In HK, G6PD deficiency found in 4.47% of male 
newborn, 0.27% of female newborn 



G6PD Deficiency in HK 

•  3 commonest variants Canton, Kaiping and Gaohe 
accounts for 70 - 80% of  cases in HK 

•  No class I variants  

Dr SK Ma. G6PD deficiency in Hong Kong: diversity and 
clinical relevance. Retrieved August 25, 2013, from 
http://www.fmshk.com.hk/hkabth/ss/G6PD
%20HKABTH.ppt� 



G6PD Deficiency in Females 

•  Compound heterozygous or homozygous 

•  XO 

•  Clonal hemopoiesis 

•  Extreme lyonization 



Lyonization 

•  The process by which one of  the two copies of  the X 
chromosome present in female is inactivated  

•  The inactive X chromosome is silenced by being 
packaged in such a way that it has a transcriptionally 
inactive structure called heterochromatin 

•  To achieve dosage compensation with males. This 
event is random for each cell and is passed on to the 
progeny of  the cell in a stable manner  



Wing-Yan Au, Edmond S.K. Ma, Veronica M.S. Lam, 
Jess L.C. Chan, Annie Pang, Yok-Lam Kwong 





Hardy-Weinberg Law 

•  In the absence of  evolutionary influences including 
non-random mating, mutation, selection, genetic 
drift, gene flow 
•  Take 

•  Gene frequency of  normal allele (p) = 95.53% 

•  Gene frequency of  mutant allele (q) = 4.47% 
•  Note : prevalence in male = 4.47% on neonatal screening 

•  Proportion of  females  

•  Homozygous normal (p2) = 91.26% 

•  Heterozygous (2pq) = 8.54% 

•  Homozygous mutant (q2) = 0.2% 
•  Note : prevalence in female = 0.27% on neonatal screening 







Effect of  Lyonization on G6PD Level 

•  In female heterozygote carriers, the G6PD level 
negatively correlate with increasing age 

•  G6PD level shows close correlation with that 
predicted from degree of  lyonization 



Their Conclusion… 











Usual Clinical Manifestations of  
G6PD Deficiency 

•  Drug-induced hemolytic anemia 

•  Infection-induced hemolysis 

•  Favism 

•  Neonatal jaundice 

•  Chronic “non-spherocytic” hemolytic anemia 



The Question is… 

•  Any association with immunodeficiency ? 

 

























Take Home Messages 

•  In a patient with numerous premalignant conditions, 
think of  occult immunodeficiency 

•  G6PD deficiency is not an “all-or-none” condition 

•  Biochemical G6PD deficiency is not that 
uncommon among elderly females due to skewed 
lyonization  

•  A very low level of  G6PD can be associated with 
increased risk of  sepsis, the clinical picture of  which 
may resemble that of  chronic granulomatous disease 



The End 
Thank you 


