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False Negative High Density Lipoprotein-
Cholesterol in an Autoimmune
Hepatitis Patient: Case Report

AABBSS  TTRRAACCTT  False-negative high density lipoprotein-cholesterol (HDL-C) detection is a remarkable
condition in clinical laboratory practice. We report an 18-year-old female who admitted to trans-
plantation division, with cirrhotic process of autoimmune hepatitis in which polyclonal hyper-
gammaglobulinemia negatively interfered with HDL-C. The HDL-C and immunoglobulin G (IgG)
levels were measured before and after liver transplantation. The patient had high IgG with poly-
clonal hypergammaglobulinemia and an undetectable HDL-C before transplantation. Falsely un-
detectable HDL-C levels were ruled out by two easy methods: sample dilution and back calculation
based on Friedewald formula. This false negative value of HDL-C was also confirmed with lipopro-
tein electrophoresis. One must be careful in hyperimmunglobulinemic patients when using direct
homogeneous HDL-C assay.

KKeeyy  WWoorrddss::  Hepatitis, autoimmune; cholesterol, HDL; hypergammaglobulinemia 

ÖÖZZEETT  Yanlış negatif yüksek yoğunluklu lipoprotein-kolesterol (HDL-K) saptanması klinik labo-
ratuvar uygulamalarında dikkat edilmesi gereken bir durumdur. Bu olgu sunumunda, otoimmun he-
patitten siroza ilerlemiş 18 yaşında bayan hastada, poliklonal hipergammaglobulineminin HDL-K
üzerine olan negatif interferansı gösterilmektedir. HDL-K ve immunglobulin G (IgG) karaciğer
transplantasyonu öncesi ve sonrası ölçüldü. Transplantasyon öncesi olgunun yüksek IgG’yle bir-
likte poliklonal hipergammaglobulinemisi ve yanlış negatif HDL-K’ü bulunmaktadır. Poliklonal
hipergammaglobulinemi varlığında, HDL-K’ün negatif olmadığı, iki kolay yöntem ile dışlanmıştır:
örnek dilusyonu ve Friedewald formülü kullanılarak HDL-K’ün tersten hesaplanması. Ayrıca li-
poprotein elektroforezi ile yanlış negatif HDL-K değeri doğrulanmıştır. Hiperimmunoglobuline-
mik hastalarda direkt homojen HDL-K ölçümünde dikkatli olunmalıdır.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Otoimmün hepatit; kolesterol, HDL; hipergammaglobulinemi   
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OLGU SUNUMU   

u to im mu ne he pa ti tis is a chro nic nec ro inf lam ma tory li ver di se a se
cha rac te ri zed by mas si ve in fil tra ti on of lymphocy tes and plas mocy -
tes in the por tal tract and se ro lo gi cally high ti ters of an ti-smo oth

musc le an ti body (AS MA), an ti-ds DNA an ti body, cytop las mic-an ti ne ut -
rop hil cytop las mic an ti bo di es (C-AN CA), an ti nuc le ar an ti body (ANA) or
an ti mi toc hon dri al an ti body (AMA), and high glo bu lin le vels.1 The li ver
plays a ma jor ro le in the re gu la ti on of fatty acid, trigl yce ri de, and cho les te -
rol me ta bo lisms. Se ve re li ver in jury as in cirr ho sis, of ten le ads to a dec re a -
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se in to tal se rum cho les te rol le vels, du e to dec re a -
sed synthe sis of cho les te rol and cho les te rol es ters,
or dec re a sed apo li pop ro te in synthe sis or both.

Dysli pi de mi a is ro u ti nely eva lu a ted by meas-
urement of a pro fi le inc lu ding to tal cho les te rol
(TC), low den sity li pop ro te in-cho les te rol (LDL-C),
high den sity li pop ro te in-cho les te rol (HDL-C) and
trigl yce ri de con cen tra ti on me a su re ments. Many
analy ti cal tech ni qu es inc lu ding ul tra cen tri fu ga ti -
on, elec trop ho re sis, pre ci pi ta ti on ba sed met hods
ha ve be en used for me a su ring HDL-C2 and cur-
rently di rect ho mo ge ne o us as says are mo re pre fe -
rab le. Alt ho ugh all of the se met hods show clo se
ag re e ment with re com men ded re fe ren ce met hod
(ul tra cen tri fu ga ti on with HDL-C me a su re ment af -
ter pre ci pi ta ti on of apop ro te in B-con ta i ning li pop -
ro te ins), they may show so me differences.3 As an
ad van ta ge of di rect met hod, ma nu al pre ci pi ta ti on
steps are not ne ces sary and the re is less in ter fe ren -
ce with trigl yce ri des.

The ob jec ti ve of this study is to show the in ter-
fe ren ce of poly clo nal hyper gam mag lo bu li ne mi a
with fal sel-ne ga ti ve HDL-C using di rect ho mo ge -
ne o us met hod in an 18-ye ar-old fe ma le with cirr -
ho tic pro cess of au to im mu ne he pa ti tis.

CA SE RE PORT
An 18-ye ar-old fe ma le with 158 cm he ight and 60
kg we ight ad mit ted to trans plan ta ti on di vi si on of
Ege Uni ver sity Me di cal Scho ol Hos pi tal in Ap ril
2007 be ca u se of ab do mi nal dis ten si on, ja un di ce and
drow si ness. 

She pre sen ted with fa ti gu e, sick ness, vo mi ting
and ja un di ce in 1997. The la bo ra tory test re sults at
that ti me we re shown in Tab le 1. Ad van ced di ag -
nos tic in ves ti ga ti ons had be en per for med. An ti-
smo oth musc le an ti body and an ti-ds DNA an ti body
we re po si ti ve (1/5120, 1/121 res pec ti vely), and cy-
top las mic an ti ne ut rop hil cytop las mic an ti bo di es
(C-AN CA), an ti nuc le ar an ti body (ANA), an ti mi -
toc hon dri al an ti body (AMA) we re ne ga ti ve. An ti
HAV, HBs Ag, HBe Ag, An ti Hbe, An ti HBc IgM
and IgG, An ti HBc, An ti HBs Ag, An ti HCV IgG,
An ti Del ta IgG, EBV VCA IgG, An ti HIV1 and
HIV2 we re all ne ga ti ve. An at rop hic li ver, en lar -

ged sple en and as ci tes we re ob ser ved in the up per
ab do mi nal ul tra so nog raphy. He pa tic bi opsy was
com pa tib le with se ve re nec ro tic inf lam ma tory he-
pa tic de ge ne ra ti on with cirr ho tic pro cess, and HBs
Ag and HCV im mu no his to lo gi cal sta i ning we re ne -
ga ti ve. In her fa mily his tory, the re was no his tory
of the he pa tic di se a se, but her mot her had au to im -
mu ne thyro i di tis. In the light of all the se da ta, her
di ag no sis was au to im mu ne he pa ti tis.

She re ce i ved 30 mg/day cor ti cos te ro id tre at -
ment bet we en 1997- 1998 and 5 mg/day cor ti cos -
te ro id tre at ment bet we en 1999-2005. Cyclos po ri ne
the rapy of 50 mg/day was ad mi nis te red for fo ur ye -
ars. In 2005, she had nasal and gin gi val ble e ding
be ca u se of trom bocy to pe ni a. She had 2 second gra -
de oe sop ha geal va ri co se ve ins and en dos co pic va ri -
ce al li ga ti on was performed in 2006. 

She ad mit ted to our uni ver sity hos pi tal for he-
pa tic trans plan ta ti on in Ap ril 2007, at the de com -
pen sa ti on pe ri od of end sta ge cirr ho sis. Her
la bo ra tory test re sults on ad mis si on are gi ven in
Tab le 1. 

On physi cal exa mi na ti on, her vi tal signs we re
nor mal. Blo od pres su re was 130/70 mmHg and he -
art ra te was 100/min. Her body tem pe ra tu re was
36.6°C. The con junc ti va as ja un di ced, he art so unds
we re nor mal and bre ath so unds were diminished
at the ba se of the lungs on chest aus cul ta ti on. The
li ver was not pal pab le and the re was sple no me galy.
Ede ma was sig ni fi cant on lo wer legs and fe et. She
re ci e ved a li ving do nor trans plant li ver from her
aunt in Ap ril 2007. 

MEASUREMENT METHODS

TC, trigl yce ri de, HDL-C, LDL-C, ala ni ne ami not -
rans fe ra se, as par ta te ami not rans fe ra se, to tal bi li ru -
bin, di rect bi li ru bin, γ-glu tamyl trans fe ra se,
al ka li ne phosp ho ta se, to tal pro te in, al bu min, apo li -
pop ro te in A-1 and apo li pop ro te in B analy ses we re
per for med on Mo du lar system (MO DU LAR® AN-
ALY TICS Roc he, Di ag nos tics GmbH, Mann he im,
Ger many) be fo re and 7 days af ter the trans plan ta -
ti on. Im mu nog lo bu lin con cen tra ti ons we re me a su -
red by im mu no tur bi di met ric as says (Ti na – qu ant
IgG Gen.2, Ti na – qu ant IgM Gen.2, Ti na-qu ant IgA
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Gen.2, Roc he Di ag nos tics). Prot rom bin ti me was
me a su red on BCS® XP system (Si e mens Me di cal So-
lu ti ons Di ag nos tics, IL, USA) and who le blo od cell
co unt was me a su red on Sysmex XT 2000i au to ma -
ted he ma to logy analy ser (Sysmex Cor po ra ti on, Ko -
be, Ja pan).

The HDL-C and the LDL-C we re both 2nd ge -
ne ra ti on ho mo ge ne o us di rect enz yma tic co lo ri -
met ric qu an ti ta ti ve as says (Roc he Di ag nos tics
GmbH, Mann he im, Ger many). 

Se rum li pop ro te in elec trop ho re sis (SAS-MX li -
pop ro te in He le na Bi os ci en ces Eu ro pe, cat
no:101200), pro te in elec trop ho re sis (SAS-MX Se -
rum pro te in He le na Bi os ci en ces Eu ro pe, cat
no:100100) and im mu no fi xa ti on elec trop ho re sis

(SAS-MX Im mu no fi xa ti on He le na Bi os ci en ces Eu-
ro pe, cat no:100300) we re per for med by aga ro se gel
ba sed kits on ad mis si on and 7 days af ter the trans-
plan ta ti on. 

In for med con sent was ob ta i ned from the pa ti -
ent. 

AD DITIO NAL IN VES TI GA TI ONS

Li pop ro te in elec trop ho re sis is shown in Fi gu re 1
Low but cle arly de tec tab le pre be ta (very low den-
sity li pop ro te in), be ta (LDL) and alp ha (HDL)
bands we re al so con cor dant with low se rum TC
and trigl yce ri de con cen tra ti ons. 

The pre cen ce of hyper gam mag lo bu li ne mi a
was do cu men ted by me a su ring to tal pro te in, al bu -

Reference 7th day after

Variable Range 1997 1998 2000 2003 2005 2006 On admission transplantation

AST µKat/L <0.53 9.84 0.95 3.41 1.46 2.23 3.47 1.43 0.68

ALT µKat/L <0.58 14.31 1.14 2.89 1.04 1.85 3.25 0.83 1.33

T.B µmol/L 1.71-17.1 92.17 46.34 43.43 54.72 23.94 34.2 34.54 146.38

D.B µmol/L <4.28 35.40 23.26 21.38 22.23 10.26 17.1 17.613 106.36

GGT µKat/L <0.65 1.67 1.02 1.89 1.29 0.59 4.15

ALP mKat/L 0.60-1.77 4.27 2.36 7.85 6.1 1.65 1.85

T.Protein g/L 64-83 83 81 83 85 86 85 97 45

Albumin g/L 35-52 35 32 32 32 33 28 19 26

Globulin g/L 25-35 48 49 51 53 53 57 78 19

Ig G (g/L) 5.5-15.8 69.8 65 10.2

Ig A (g/L) 6.10-34.80 13.40 34.40 9.00

Ig M (g/L) 0.23-2.59 1.77 1.09 0.78

Sedimentation mm/hr <20 120 120 40

Protrombin time (sec) 10.9-12.9 17.7 18.1 28.9 13.9

INR 0.91-1.09 1.8 2.0 2.29 1.17

RBC x 106/mm3 4.1-5.1 3.12 3.61 3.87 3.62 2.81 3.21

Hb g/L 120-156 102 105 101 100 92 104

Hct 0.36-0.45 0.29 0.31 0.31 0.30 0.26 0.30

Platelets x 103/mm3 150-450 146 58 53 52 35 109

T.C (mmol/L) <5.18 1.92 1.84

HDL-C (mmol/L) >1.68 UD 0.13

LDL- C (mmol/L) <3.37 1.14 1.11

Triglyceride (mmol/L) <1.70 0.55 1.06

Apo-A1 (g/L) 1.08-2.25 0.34 0.20

Apo B (g/L) 0.6-1.17 0.4 0.48

TABLE 1: Laboratory data collected before the current evaluation, on admission and on the 7th day after liver transplantation.

AST: aspartate aminotransferase, ALT: alanine aminotransferase, T.B: total bilirubin, D.B: direct bilirubin, GGT: gamma-glutamyl transferase, ALP: alkaline phosphatase, INR: inter-
national normalizing ratio, RBC: red blood cell, Hb: hemoglobin, Hct: hematocrit. T.C: total cholesterol, HDL-C:high density lipoprotein cholesterol, LDL-C: low density lipoprotein
cholesterol, Apo-A1: apolipoprotein A1, Apo B: apolipoprotein B. UD: undetectable 
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min and cal cu la ting the glo bu lins (to tal pro te in –
al bu min = glo bu lins; in this ca se, 97 -19 = 78 g/L).
The pa ti ent was in the cirr ho tic pro cess of au to im -
mu ne he pa ti tis in which poly clo nal hyper gam -
mag lo bu li ne mi a is li kely to be en co un te red. As a
con se qu en ce of ele va ted to tal pro te in com bi ned
with low al bu min le vel and hyper gam mag lo bu li -
ne mi a; se qu en ti al se rum pro te in elec trop ho re sis,
qu an ti ta ti ve im mu nog lo bu lin analy sis and im mu -
no fi xa ti on elec trop ho re sis we re per for med be fo re
and 7 days af ter trans plan ta ti on. Be fo re the trans-
plan ta ti on, pro te in elec trop ho re tic pro fi le was sho -
wed a pat tern with a bro ad poly clo nal band in the
gam ma re gi on (Fi gu re 2a). Poly clo nal hyper gam -
mag lo bu li ne mi a re fers to an in cre a se in struc tu rally
dif fe rent one or mo re im mu nog lo bu lins (poly clo -
nal) or frag ments of one im mu nog lo bu lin pro te in.4

In the im mu no fi xa ti on elec trop ho re sis, IgG was
the most abun dant poly clo nal pro te in and no mo -
noc lo nal gam mo pathy was de tec ted (Fi gu re 3). Af -
ter the trans plan ta ti on, the bro ad poly clo nal
gam ma band va nis hed in the elec trop ho re tog ram
(Fi gu re 2b). 

Nor mally, in the HDL-C me a su re ment, the ab-
sor ban ce is low at the be gin ning of the re ac ti on.
Af ter ad ding the co lor re a gent the ab sor ban ce in-
creases, and HDL-C con cen tra ti on is cal cu la ted by
calculating the dif fe ren ce bet we en the ini ti al and
the fi nal ab sor ban ces. In this ca se, a very high ab-
sorp ti on was pre sent at the be gin ning com pa red to

a pro te in elec trop ho re sis of a normal person (Fi gu -
re 4a, 4b). This high ab sorp ti vity was probablyas
re sult of pre ci pi ta ti on of gam mag lo bu lins which
ca u sed tur bi dity in se rum samp le. At the end of the
re ac ti on, the ab sorp ti on dec re a sed however, in a
normal person it is expected to increase. As a re-
sult, this pa ti ent with poly clo nal hyper gam mag lo -
bu li ne mi a had a fal se-ne ga ti ve HDL-C va lu e. The
HDL-C re sult re ma i ned ne ga ti ve when the test was
repeated and se ri al di lu ti ons were performed (x2,
x4). A po si ti ve but very low re sult was ob ta i ned
after diluting the serum five fold (Fi gu re 4c). On
the 7th day of trans plan ta ti on, a po si ti ve HDL-C
con cen tra ti on was me a su red (Fi gu re 4d). All the
re ac ti on ki ne tics of HDL-C is shown in Fi gu re 4.
The se rum samp le had no vi su al tur bi dity or an ab-
nor mal ap pe a ran ce of se rum li pe mi a or he moly sis,
and the ic te rus in dex was 2. 

DIS CUS SI ON
Ne ga ti ve in ter fe ren ce in HDL-C me a su re ment ap-
pe a rs in pa ti ents with mo noc lo nal gam mo pa ti es.5-

8 In one study by Za pi co et al fo ur HIV in fec ted
pa ti ents with poly clo nal hyper gam mag lo bu li ne mi -
a had fal sely low HDL-C re sults.9 Li ke wi se, our au-
to im mu ne he pa ti tis ca se had a poly clo nal
hyper gam mag lo bu li ne mi a with un de tec tab le HDL-
C levels. 

On the se rum li pop ro te in elec trop ho re sis, alp -
ha-li pop ro te in (HDL-C) frac ti on was de tec tab le,
and apo li pop ro te in A-1 was me a su red as 0.34 g/L.
War nick et al sho wed that elec trop ho re tic systems
co uld ob ta in ac cep tab le qu an ti fi ca ti on of HDL-C.3

Anot her sup por ting da ta is that, af ter di lu ting out
the se rum, the re ac ti on ki ne tics of HDL-C has
chan ged. In the re ac ti on ki ne tics graph of anot her
pa ti ent with nor mal pro te in elec trop ho re sis, the
ini ti al ab sor ban ce (af ter the ad di ti on of re a gent 1)
at 600 nm was low, and in cre a sed af ter adding the
re a gent 2 (Figure 4a). In our ca se, the ini ti al ab sor -
ban ce was much hig her af ter adding re a gent 1.
Sin ce the ini ti al ab sor ban ce was very high, the va -
lu e cal cu la ted for HDL-C by sub trac ting the ini ti -
al from the fi nal ab sor ban ce was en ded with a
ne ga ti ve HDL-C va lu e (Figure 4b). Di lu ting out
the se rum for two or for fo ur ti mes was not eno -

FIGURE 1: Lipoprotein electrophoresis.
The lipoprotein electrophoresis of our patient on admission (was 9th application) and

prebeta (VLDL= very low density lipoprotein), beta (LDL= Low density lipoprotein) and

alpha (HDL= high density lipoprotein) fractions were low.

-Beta (LDL)
-Prebeta (VLDL)

-alpha (HDL)
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ugh, and HDL-C con cen tra ti on re ma i ned un de -
tec tab le, but af ter di lu ting out the se rum for fi ve
ti mes, the ini ti al ab sor ban ce dec re a sed ap pro xi -
ma tely 90% and a po si ti ve but very low con cen -
tra ti on could be measured (Figure 4c).

All the se da ta strongly sug ges ted an in ter fe -
ren ce du e to a poly clo nal hyper gam mag lo bu li ne -
mi a in the di rect HDL-C met hod. In Za pi co-
Muňiz et al study, fal sely low HDL-C con cen tra ti -
ons we re de tec ted in four HIV in fec ted pa ti ents
with poly clo nal hyper gam mag lo bu li ne mi a, and
they pre su med that in te rac ti on bet we en dex tran

sul fa te (the first re a gent used in the di rect HDL-C
met hod) and im mu nog lo bu lins le ad to lar ge com-
p lex for ma ti on or an im mu nog lo bu lin in du ced ag-
gre ga ti on ca u se high light dis per si on.9

As Pang et al sug ges ted, to tack le with the an-
aly tic prob lems with the di rect HDL-C as say by an
al ter na ti ve ap pro ach in case of aty pi cal se ra with
mo noc lo nal and poly clo nal hyper gam mag lo bu lins,
Fri e de wald for mu la was in cor po ra ted in to the di-
rectly me a su red LDL-C and trigl yce ri de va lu es.10

Using this back cal cu la ti on for HDL-C ba sed on
Fri e de wald for mu la, our pa ti ent’s HDL-C con cen -

a: Protein electrophoresis and dansitometric graph before the transplantation.

FIGURE 2: Serum protein electrophoresis before and after liver transplantation. Horizontal arrows represent the application point of all samples on plaque and
vertical arrows at the bottom show our patient on the plaques. 2A: 10th application, 2B: 9th application.

b: Protein electrophoresis and dansitometric graph after the transplantation.
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tra ti on was ap pro xi ma tely 0.52 mmol/L. This is an
al ter na ti ve and a simp le way to es ti ma te the HDL-
C con cen tra ti on in se ra with sus pec ted im mu nog -
lo bu lin in ter fe ren ce. 

On 7th day af ter the trans plan ta ti on, the pa ti -
ents’ HDL-C was fo und to be 0.13 mmol/L by di rect
me a su re ment and 0.23 mmol/L by back cal cu la ti on.
Se ri al di lu ti ons (x2, x5) we re per for med to eva lu a -
te the in ter fe ren ce of hyper gam mag lo bu lins. The
re sults re ma i ned un de tec tab le sug ges ting that the -
re was no in ter fe ren ce. In the re ac ti on ki ne tics of
HDL-C the first ab sor ban ce was very low and it in-
creased later to give a po si ti ve re sult (Fi gu re 4d).
The dec re a sed con cen tra ti ons of IgG, IgA and IgM
al so sug ges ted that the sus pec ted im mu nog lo bu lin
in ter fe ren ce di sap pe a red. 

In conc lu si on, un de tec tab le HDL-C re sult was
ob ser ved by di rect ho mo ge ne o us met hod in a poly-
clo nal hyper gam mag lo bu li ne mic pa ti ent with au-
to im mu ne he pa ti tis in cirr ho tic pro cess. Fal se
un de tec tab le HDL-C le vels we re ru led out by two
easy met hods: samp le di lu ti on and back cal cu la ti on
ba sed on Fri e de wald for mu la. In pa ti ents with
poly clo nal hyper gam mag lo bu li ne mi a, HDL-C re-
sults by di rect ho mo ge ne o us met hod sho uld be in-
ter pre ted with ca re, and prac ti cal met hods not
in ter fe ring with ot her bi oc he mi cal ab nor ma li ti es
sho uld be used.

a b

c d

FIGURE 4: Reaction kinetics of HDL-C of a patient with normal protein electrophoresis (4a), 
our case before liver transplantation (4b), after dilution for five times (4c), 7 days after hepatic transplantation (4d)
HDL-C is measured by enzymatic reaction steps; hydrolyzing cholesterol esters, oxidizing the free cholesterols’ 3-OH group to ketone, yielding H2O2, and meas-
uring peroxidase catalyzed reaction in which a dye is formed. The color intensity is directly proportional with the HDL-C concentration.
Vertical arrows indicate the time points at which the reaction follows as; S: sample addition, R1: first reagent addition, R2: second reagent addition, 1st: First ab-
sorbance measurement, 2nd: Second absorbance measurement.

FIGURE 3: Immunofixation electrophoresis before the liver transplantation.
G: anti-IgG antibodies; A: anti-IgA antibodies, M: anti-IgM antibodies, K: anti-
kappa chain antibodies, λ: anti-lambda chain antibodies, respectively. IgG,
kappa and lambda light chains are polyclonal. 

S R1 R2 1st 2nd 
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