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IntroductionIntroduction

Gilbert’s syndrome (GS) is a benign, inherited 
cond i t ion  man i f e s t ing  a s  uncon juga ted 
hyperbilirubinemia without any other comorbidity. 
The genetic basis of GS and associated gene has 
been identified in 1995.[1] It requires neither 
treatment nor long-term medical attention. Its 
clinical importance lies in the fact that the mild 
hyperbilirubinemia may be mistaken for a sign 
of occult, chronic, or progressive liver disease 
or hemolytic process. It should be diagnosed by 
exclusion.[2] The prevalence is about 8%. Males 
predominate over females.[3]

Gilbert first described this syndrome, at the 
beginning of 20th century (Gilbert and Lereboullet, 
1901), but he included a number of diseases 
pertaining to liver, spleen, and hematemesis.[4,5]

Most cases of GS become evident after exercise, 
stress, drug administration, prolonged fasting, 
or intercurrent diseases, and drugs such as 
paracetamol, nilotinib, and pazopanib can induce 
hyperbilirubinemia in GS patients.[6]

Bilirubin is the end product of heme breakdown. 
Majority (80%) originates from the degradation of 
erythrocyte hemoglobin in the reticuloendothelial 
system; the rest 20% is derived from ineffi cient 

erythropoiesis in bone marrow and degradation of 
other heme proteins.[7]

The normal serum bilirubin levels in adults ranges 
from 0.3 to 1.2 mg/dl. Jaundice is manifested when 
equilibrium between bilirubin production and 
excretion is disturbed. It is clinically evident when 
the serum bilirubin levels rise above 2.5 mg/dl.

The free bilirubin is toxic, and hence it should 
be detoxifi ed. Bilirubin is detoxifi ed in the liver 
by enzyme bilirubin uridine diphosphate— 
glucuronyltransferase 10 (UGT1A1). This enzyme 
conjugates one or two molecules of glucuronic 
acid with free bilirubin in converting it from water 
insoluble (toxic) to soluble form (non toxic). This 
helps in excretion. Multiple genetic mutations 
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Abstract:

Settings: This study was done in a tertiary care hospital having bed strength of more than 700 beds at SDM Medical College 
of Medical Sciences and Hospital, Dharwad, located in Northern Karnataka. Aim: The study was done to ascertain prevalence 
of Gilbert’s syndrome in healthy blood donors and review the literature about feasibility of utilizing blood components 
from Gilbert’s syndrome donors. Materials and Methods: The study was done for 18 months and 7030 whole blood units 
were collected and all the units were subjected to mandatory transfusion-transmitted screening and all the plasma bags 
which were icteric on visual inspection were subjected to hematological and biochemical investigations to rule out other 
causes of hyperbilirubinemia. Results: Seven thousand and thirty units were collected and 445 (6.3%) were discarded due 
to various reasons. Of them, 50 units (0.71%) had Gilbert’s syndrome. All had unconjugated hyperbilirubinemia and other 
hematological and liver function tests were within normal range. Statistical analysis was done to find mean, median, and 
standard deviation from mean and standard error of mean with lower and upper confidence limits. Conclusion: Majority 
of blood donors whose plasma is icteric are suffering from Gilbert’s syndrome (GS). This disease does not cause any 
harm to donor or patient but raises a lot of concern as many severe disorders also manifest in similar way. The available 
literature shows that all blood components can be used from donors suffering from GS. There should be introspection. 
Proper guidelines are to be framed about the use and discarding of blood components in donors with GS.
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of this enzyme UGT1A1, gene cause hereditary unconjugated 
hyperbilirubinemias such as —Crigler–Najjar syndrome types I, 
II, and Gilbert’s syndrome.[8]

Materials and MethodsMaterials and Methods

The study was carried out in voluntary blood donors who 
donated whole blood to blood bank at tertiary care hospital in 
Northern Karnataka from 1st January 2012 to 30th June 2013. The 
whole blood was collected only from those voluntary donors 
who were found fi t as per standard questionnaire, including 
medication history, physical examination, and investigations as 
per Directorate General of Health Services and National AIDS 
Control Organisation guidelines. Blood (450 mL) collected was 
separated into various components such as packed red blood 
cells, fresh frozen plasma, platelet concentrate, cryoprecipitate, 
as per standard protocol in refrigerated centrifuge (HAREUS 
CRYOFUGE 5500i).

Plasma bags before storing them for freezing were observed 
visually for any abnormalities such as suspended particles and 
yellow or greenish-yellow discoloration (icteric) plasma.

Inclusion criteria: All healthy voluntary whole blood donor 
units whose plasma after component separation showed icteric 
discoloration.

Exclusion criteria: All whole blood donor units whose plasma 
after component separation showed icteric plasma and on further 
investigations showed transfusion-transmitted infections (TTI) 
reactivity or abnormal hematological or biochemical values.

All donor units which were included in the study were subjected 
to investigations to rule out any liver diseases or hemolytic 
anemia. The following samples were taken for investigations-2 
mL of whole blood samples from segments of the primary bag 
were subjected to hematological complete blood count in (Sysmex 
KX-21-3 Part) or (XT-1800 i Sysmex-5 Part) with peripheral 
smear and reticulocyte count. Direct and indirect Coombs tests 
were done.

Three milliliters of plasma samples were collected from plasma 
bag segments in bulbs, and transported (in dark closed box) 
to biochemistry laboratory for liver function tests, namely 
estimation of total and direct serum bilirubin, aspartate and 
alanine aminotransferases, alkaline phosphatase, serum proteins, 
albumin, and lactic dehydrogenase. Biochemical tests were done 
on (Hitachi-902) automated analyzer and (Bio System-350) semi-
automated analyzer.

All bags were mandatorily screened for TTI, namely HIV, 
hepatitis B surface antigen (HBsAg), hepatitis C virus (HCV) by 
enzyme-linked immunosorbent assay (ELISA), and rapid card kits.

T h e  E L I S A  k i t s  u s e d  w e r e  f r o m  f o l l o w i n g 
manufactures — (bioMerieux) Vironostika — HIV Ag/Ab, 
hepanostika “ultra” — HBsAg, and hepanostika “ultra” — HCV; 
(SD Bio Standard diagnostic) SD HIV-1/2 ELISA 3.0, HbsAg-1/2 
ELISA 3.0, HCV-1/2 ELISA 3.0, and syphilis by (Tulip Diagnostic) 
VDRL-Rapid Plasma Reagin (RPR) CARBOGEN; (Span 
Diagnostics) VDRL — RPR kit.

Rapid test kits used for malaria were — (SD Bio Standard 
diagnostic) Bioline M P — Ag-PF/Pan for HIV and HBsAg and HCV 
were screened by (Diagnostic Enterprises Mitra & Co) — Tridot 
and Hepacard. Syphilis by (SD Bio Standard diagnostic) VDRL 
Syphilis-3.0 anti TP card.

All units reactive to transfusion-transmitted diseases, abnormality 
with liver enzymes, and positive for hemolytic screening, namely 
complete blood count and peripheral smear showing features 
of hemolytic anemia, positive direct coombs test, increased 
reticulocyte count, and increased lactate dehydrogenase (LDH) 
were excluded the from study.

ResultsResults

A total of 7030 donors donated blood in the period. From them, 
445 (6.3%) were discarded. Of these, 377 (5.2%) were TTI reactive 
in these, eight donors had icteric plasma. Total, 61 units showed 
icteric plasma. Out of these, 50 had Gilbert syndrome, eight 
showed TTI reactivity, and three had abnormal liver enzyme 
levels. In the rest 15 units, reasons for discarding were quantity 
not suffi cient-10, leakage-2, and atypical antibody present-3. 
All the donors having Gilbert’s syndrome had serum bilirubin 
greater than 1.2 mg/dl and increased unconjugated fraction. 
All these cases were investigated for various biochemical and 
hematological  parameters. All the results [Table 1], show that 
except for increased  unconjugated bilirubin levels all other 
parameters were in normal limits.*

Hematological investigations: In this study the age of donors 
with GS ranged from 19 to 52 years with mean age being 27.92 ± 
7.19 years. Mean hemoglobin level was 14.45 ± 0.97 G% (range: 
12.8-16.4). Mean reticulocyte count was 1.03 ± 0.49% (range: 
0.2-1.80).

Biochemistry values: Mean levels were serum bilirubin of 
1.86 ± 0.57 mg% (range: 1.21-3.5). The hyperbilirubinemia 
was predominantly unconjugated (about 83.87% fraction being 
unconjugated) with mean of 1.56 ± 0.56 mg% (range: 0.83-3.25) 
in all the donors. No donor had clinical jaundice or history of 
jaundice. None of the donors gave history of transfusion, hepatitis 
like illness, or exposure to hepatotoxic agents.

Liver enzymes study showed — mean plasma levels of 
aspartate aminotransferase amongst cases were 24.8 ± 7.53 IU/L 
(range 11-55) whereas those of alanine aminotransferase were 
26.48 ± 10.99 (range 6-74 IU/L). LDH levels were 75.8 ± 28.8 IU/L 
(range 35-147 IU/L). All other liver function tests, namely alkaline 
phosphatase, gamma glutamyl transferase enzyme levels, total 
plasma proteins, albumin, globulins, and albumin to globulin ratio 
were within normal limits.

There was no clinical or biochemical evidence of hemolysis with 
normal levels of LDH; a normal complete blood count, peripheral 
blood smear, and a normal reticulocyte count. All 50 cases were 
negative for TTI screening - HIV, hepatitis B and C, malaria, and 
syphilis.

*(Wallach Jacques. Interpretation of Diagnostic Tests. 7th ed. Philadelphia: 
Lippincot Williams & Wilkins; 2004).
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DiscussionDiscussion

The donors analyzed for icteric plasma and hyperbilirubinemia 
did not have clinical jaundice, any history of jaundice since 1-year, 
any deranged liver function tests, any pathology for increased 
indirect hyperbilirubinemia, and history of recent medication. 
Hence, they were diagnosed as suffering from Gilbert’s syndrome. 
As per drug controlling authorities’ guidelines, all such units 
(packed red blood cell, platelet concentrate, and fresh frozen 
plasma) were discarded.

In India, maintaining the inventory of platelet concentrates and 
packed red blood cell concentrates are proving cumbersome due 
to poor voluntary donation and high TTI positivity. The additional 
problem of icteric plasma confounds to present problems.

For any blood banker or transfusion medicine consultant, 
the main products to target for discarding will be fresh frozen 
plasma and platelet concentrates as these products contain most 
of increased unconjugated bilirubin. The immediate thought 
to avoid transfusion of such products will be in neonates and 
infants due to immature liver and adult patients having liver 
diseases.

Hence, after going through the literature and studies the solutions 
that emerge are.

J. L. Naimane et al. has argued that normal donor with 
Gilbert’s syndrome can donate blood and components which 
can be utilized to even neonate without any harm by giving 
following justifi cation — “One might question whether neonates 
with preexisting hyperbilirubinemia represent a group at 
special risk from the extra bilirubin load in the plasma.” The 
following hypothetical example suggests that the bilirubin load 
in these infants produces negligible changes in serum bilirubin 
concentration.

Suppose that a 1 kg premature infant receives 10 mL of frozen plasma 
with serum bilirubin concentration of 3 mg/dl. The bilirubin load will 
be 3 × 10/100 = 0.3 mg. When diluted in the infant’s estimated plasma 
volume of approximately 50 mL, this amount of bilirubin could raise 
the infant’s serum bilirubin concentration by approximately 0.6 mg/
dl. Extravascular diffusion would further attenuate this rise.[9]

Existing regulations prohibiting the issue of components in which 
the plasma is abnormal in color (particularly if icteric) present a 
paradox and a dilemma when the donor has GS. When the donors 
with icteric plasma are subjected to investigations, they show 
only mild unconjugated hyperbilirubinemia, normal complete 
blood counts, no hemolytic features, and normal liver enzymes, 
particularly alanine aminotransferase levels in which case their 
blood should be safe for transfusion.

Arora et al. in their study found a prevalence of 0.91% for 
asymptomatic hyperbilirubinemia in healthy donors. They have 
also argued to have a fi rm policy about such cases.[10]

A similar study by Koul et al. was conducted in Kashmir in 1000 
randomly selected blood donors. All were previously unaware of a 
hyperbilirubinemic state. Mean serum bilirubin levels were 2.64 mg/
dl. The mean serum bilirubin level in our study was 2.19 mg/dl. 
They concluded that GS is seen in 3% of healthy voluntary blood 
donors in Kashmir.[2] This prevalence will cause huge inventory loss.

Lee C Claridge et al. in a study has elaborated on specific 
guidelines to diagnose Gilbert syndrome which are.

Unconjugated hyperbilirubinemia (conjugated bilirubin is within 
the normal range ≤20% of total bilirubin), with other liver and 
biliary tree function tests being normal, a negative hemolysis 
screen. He concluded that over-investigation is the greatest danger 
to patients with this benign condition. Patient advice and education 
have to be given accordingly.[11]

Table 1: Different parameters in donors with GS
Statistical 
parameters

Mean Standard 
deviation (SD)

Std. error of 
mean (SEM)

Lower 95% 
conf. limit

Upper 95% 
conf. limit

Minimum Median (50th 
percentile)

Maximum

Lab parameters (Sample size n = 50)
Age 27.92 7.19 1.02 25.88 29.97 19 26.5 52
Hb% (G/dL) 14.45 0.97 0.14 14.17 14.73 12.8 14.5 16.4
Reticulocyte count % 1.03 0.49 0.07 0.89 1.17 0.2 1.1 1.8
Total bilirubin (mg/dL) 1.86 0.57 0.08 1.7 2.03 1.21 1.74 3.5
Direct (mg/dL) 0.31 0.07 0.01 0.29 0.33 0.19 0.32 0.4
Indirect (mg/dL) 1.56 0.56 0.08 1.4 1.72 0.83 1.42 3.25
SGOT (AST) (IU/L) 24.80 7.53 1.07 22.66 26.94 11 25 55
SGPT (ALT) (IU/L) 26.48 10.99 1.55 23.36 29.61 6 26 74
ALK PO4 (IU/L) 112.4 40.25 5.69 100.95 123.85 33 117 194
GGT (IU/L) 27.5 21.23 3 21.46 33.54 5 25 163
LDH (IU/L) 75.8 28.82 4.08 67.6 84 35 68.5 147
Total proteins (G/dL) 6.42 0.67 0.09 6.23 6.61 3.1 6.5 7.7
Albumin (G/dL) 3.70 0.47 0.07 3.57 3.84 1.7 3.8 4.5
Globulin (G/dL) 2.72 0.3 0.04 2.64 2.81 1.4 2.8 3.3
A/G ratio 1.36 0.17 0.02 1.31 1.41 1 1.3 1.7

Peripheral smear — All 50 samples had normocytic normochromic blood picture and all samples were Negative for DCT and ICT (Direct 
and Indirect coombs test). SD: Standard deviation, SEM: Standard error of mean, SGOT: Serum glutamic-oxaloacetic transaminase, 
AST: Aspartate aminotransferase, SGPT: Serum glutamic pyruvic transaminase, ALT: Alanine aminotransferase, GGT: Gamma glutamyl 
transferase, LDH: Lactate dehydrogenase, A/G: Albumin to globulin, Hb: Hemoglobin, GS: Gilbert syndrome, ALK PO4: Alkaline phosphatase, 
G: Gram, mg: Milligram, IU: International units, dL: Deciliter, L: Liter. 
Interpretation of Biochemical test results done by referring text book: Wallach Jacques. Interpretation of Diagnostic Tests. 7th  ed. Philadelphia: 
Lippincot  Williams & Wilkins; 2004
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As differential diagnosis of unconjugated hyperbilirubinemia apart 
from GS are — drug-induced hemolysis, glucose-6 — phosphate 
dehydrogenase deficiency, other hemolytic anemias such as 
thalassemia trait, sickle cell trait, and other causes of immune and 
nonimmune hemolytic anemia which would manifest earlier itself 
with anemia and donors will be on treatment and follow-up. In 
spite of this, all such asymptomatic cases can be investigated for 
complete blood count, peripheral smear and serum LDH levels, 
and other biochemical parameters which will be abnormal in 
such scenarios.

Jashnani et al. in their study found it in approximately 1.5% of 
the blood units collected annually. They were in dilemma and felt 
that guidelines regarding cut off, issuing such units, and discarding 
of such units need urgent attention from central authorities.[12]

Many studies have shown that there is no signifi cant relationship 
between Gilbert’s syndrome (promoter polymorphism) and 
hyperbilirubinemia in G6PD defi cient neonates.[13]

ConclusionConclusion

Blood components are either discarded or returned to blood 
centers because of a fi nding of icteric plasma. This is in accordance 
with existing regulations of the Food and Drug Administration and 
standards of the American Association of Blood Banks.[9]

Patients with a record of GS have lower mortality from any 
cause, which may represent the benefi cial properties of moderately 
raised bilirubin. Whether the relationship between GS and lower 
mortality is causal, remains to be proven. Mortality rates observed 
for people with GS in the general population are almost half those 
of people without evidence of GS.[14]

The population incidence of GS could be as high as 6% and that 
the sex incidence is approximately equal.[15] By defi nition, bilirubin 
levels in Gilbert syndrome are lower than 6 mg/dl, though most 
patients exhibit levels lower than 3 mg/dl.[16]

UGT1A1* 28 genotyping identifi es patients at risk for drug 
toxicity and can increase drug safety by dose individualization. 
Rapid and facile UGT1A1*28 genotyping is, therefore, of great 
clinical importance.[17]

As existing rules and regulations prohibit the issue of blood and 
components if plasma is abnormal in color. Now with the present 
literature, it is up to the regulatory agencies of the blood bank to 
decide a reassessment of existing policies and regulations and frame 
guidelines accordingly.
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