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Glycoforms of serum o1-acid glycoprotein as markers of
inflammation and cancer

ANDRZEJ MACKIEWICZ* and KRYSTYNA MACKIEWICZ
Department of Cancer Immunology, Chair of Oncology, University School of Medical Sciences at Great Poland
Cancer Center, Garbary 15, 61866 Pozna#, Poland

Received 7 November 1994

ol-acid glycoprotein (AGP) is a serum acute phase glycoprotein which possesses five N-linked complex type hetero-
glycan side chains which may be present as bi-, tri- and tetraantennary structures. Depending upon the content of
biantennary structure on AGP, up to four glycoforms of AGP are present in serum. These glycoforms can be easily esti-
mated in body fluids by means of crossed affinity-immunoelectrophoresis (CAIE) with the lectin, Concanavalin A
(Con A). Con A selectively binds biantennary structures; the more biantennary structures on AGP, the stronger the
binding. In acute inflammation, a relative increase of AGP glycoforms with biantennary units is observed - a type I gly-
cosylation change. In some chronic inflammatory states there is an relative decrease of AGP glycoforms with bianten-
nary heteroglycans — a type I glycosylation change. Moreover, in certain other states such as pregnancy, estrogen
administration or liver damage, type II glycosylation changes are also seen. A detailed analysis of the clinical applica-
tions of the assessment of AGP glycoforms in sera of patients with rheumatic diseases, AIDS and various types of
cancers is presented. Accurnulated data shows that AGP glycoforms may be very useful in the detection of intercurrent
infections in the course of rheumatoid arthritis, systemic lupus erythematosus, or myeloblastic leukaemia, and in the
detection of secondary infections in human immunodeficiency virus infected individuals. AGP glycoforms are also
very useful in differentiation between various forms of trophoblastic disease and are helpful in monitoring the treatment
of these patients. Finally, AGP glycoforms provide valuable information for differentiation between primary and sec-

ondary liver cancer.
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Introduction

al-acid glycoprotein (AGP) is a normal plasma glycoprotein
that belongs to a group of proteins referred to as the acute
phase proteins (APP) [1]. Forty-three per cent of its molecular
mass is composed of carbohydrate moieties. AGP possesses
five N-linked complex type heteroglycans which may be
present as bi- tri- or tetraantennary structures [2]. AGP con-
centration may increase by two- to five-fold in the course of a
host response (acute phase response) to tissue injury, infec-
tion, various inflammatory processes or tumour growth. AGP
is a second-phase acute phase protein, since its serum concen-
fration increases about 48 h following tissue injury (compared
to a few hours for first-phase acute phase proteins); this
change reaches a maximum after 3—4 days and slowly declines
during the next 10~14 days [1]. Determination of the levels of
a number of acute phase proteins, especially C-reactive protein
(CRP), in serum has proven to be very useful in the manage-
ment of patients with a large variety of pathological condi-
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tions. However, there are certain limits to their clinical appli-
cations since elevated levels can be seen in both acute and
chronic inflammatory states. Examples include, flare-up of
some rheumatic diseases, and intercurrent infections in the
course of these diseases [3, 4]. Accordingly, such instances
create a problem of differential diagnosis which is very often
crucial for therapeutic decisions.

Another feature of the acute phase response is the alteration
of the N-glycosylation of acute phase proteins and this is most
marked in AGP [5-17]. These changes are referred to as
microheterogeneity [18]. Two types of microheterogeneity
have been distinguished: major microheterogeneity [1, 5] -
which reflects changes in the number of branches on N-linked
glycans and minor microheterogeneity [19], which occurs
through variation in the sialic acid or fucose content, Two dif-
ferent types of change in major microheterogeneity of APP are
observed in patient sera. Type I characterized by an increase in
the relative amount of biantennary glycans over more
branched glycans and this is seen in patients with ‘acute’
inflammatory processes, and type II characterized by an
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increase in the relative amount of tri- and tetraantennary
glycans over biantennary glycans; this type has been seen in
patients with a number of chronic inflammatory states
[1, 12, 15]. However, there are some exceptions to the above
classification. In some disorders such as systemic lupus ery-
thematosus (SLE), altered glycosylation of APP is not seen
when there is an increase in concentration {3]. Moreover, type
II glycosylation changes in AGP are seen in situations not
linked to inflammation but rather connected with hyperestro-
genism (estrogen administration, pregnancy or liver disorders
[7,13,21]).

The major microheterogeneity of AGP in biological fluids
may be analysed without any purification steps using agarose
crossed affinity immunoelectrophoresis (CAIE) with the
lectin Concanavalin A {Con A) [22-24]. Con A separates
glycoforms of AGP that have various amounts of bianten-
nary glycans [25]. Forms possessing tri- and/or tetraanten-
nary heteroglycans do not react with the lectin in a first
dimension gel; forms having one biantennary unit react
weakly; forms having two biantennary structures react
strongly and so on [2]. Application of specific antibodies
against AGP in a second dimension gel allows the detection
of these forms in protein mixtures such as serum, ascites or
joint fluid. This method gives four glycoforms of AGP: 0,
nonreactive with Con A; 1, weakly reactive with Con A; 2,
reactive; and 3, strongly reactive with Con A. In order to
express the results in a form which can be used to compare
different samples the following procedure was introduced
into the method. The area under the precipitated peaks corre-
sponding to a particular glycoform was determined by
planimetry and the relative amounts of different forms were
expressed as percentages of the total. A reactivity coefficient
(RC) of Con A-AGP, for each sample was calculated accord-
ing to the formula: (sum of all lectin reactive variants)/(lectin
nonreactive variant). An increase in the RC value corre-
sponds to the type I alteration whereas a decrease corre-
sponds to the type II change.

Originally, Nicollet ef al. [6] showed increased reactivity
of AGP with Con A in sera from four patients with ‘acute
inflammatory states’. Raynes [7] made a similar observation
in sera of patients with sepsis and with acute pancreatitis,
and showed that other acute phase proteins such as o1-pro-
teinase inhibitor, al-antychymotrypsin or ceruloplasmin
similarly demonstrated increased Con A reactivity.
Subsequently, the same type of glycosylation change was
seen in other acute inflammatory processes such as burns
[26, 27], infected newborn [28], acute mediastinitis [29],
AIDS [30], intercurrent infection in rheumatoid arthritis
(RA) and systemic lupus erythematosus (SLE) {3, 4]. In con-
trast, in patients with active RA, ankylosing spondylitis (AS)
or polymyalgia rheumatica, decreased AGP-Con A reactivity
was found [4, 10, 11, 17]. Similarly, others [8, 9] observed a
decrease in AGP-Con A reactivity in sera of patients with
chronic inflammatory processes, including ulcerative colitis
and Crohn’s disease [8] or chronic bacterial infections [16].
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Based on the data obtained in my laboratory and many
years of experience investigating this topic we will present in
this review some of the potential clinical applications of the
determination of major microheterogeneity (glycoforms) of
AGP in disease. For comparison, results will be shown for the
determination of CRP in the same patient sera [31].

The RC and CRP values were compared by the Mann-
Whitney test. Sensitivity and specificity of AGP microhetero-
geneity and CRP determinations for clinical diagnosis were
calculated according to Sox and Liang [32]. Correlation
between RC and disease activity grade were determined using
Spearman’s rank correlation coefficient.

AGP glycoforms in sera of healthy individuals

Sera obtained from 102 healthy individuals were used as refer-
ence population. CAIE in all these sera showed three glyco-
forms of AGP, 0, 1 and 2. The RC value was 1.34 + 0.02.

Rheumatic diseases

Proper evaluation of a patient with RA, SLE or AS depends
upon having objective and reproducible indicators of the
disease activity, and the effectiveness of the therapy should be
judged by its ability to control the activity. An additional clini-
cal problem which appears during the normal course of
rheumatic diseases, is intercurrent infection. It is firmly estab-
lished that there is a higher rate of mortality among patients
with RA than seen in the general population because of
accompanying infections [33]. This increased mortality rate is
not the result of a higher frequency of infections, but is rather,
the result of a more severe course for the infection that nor-
mally occur [34]. Thus, the ability to differentiate an intercur-
rent infection from RA in these patients is of great clinical
value in the management of the disease. Similarly, in SLE,
intercurrent infection with or without fever presents a diagnos-
tic problem. Since fever may be a symptom of active SLE, dif-
ferentiation of an infection from an exacerbation of disease is
often difficult [35]. Intercurrent infection detected in RA or
SLE patients leads to the application of the proper therapy,
which in most cases is antibiotic treatment. On the other hand,
flare-up of the disease requires, in most cases, application of
steroids. Since both treatments, if administered in the wrong
sitnatian may have serious consequences for the patient;
proper diagnosis of intercurrent infection is crucial.

Clinical and laboratory findings for polymyositis-dermato-
myositis in the early course of disease, may overlap with those
of polymyalgia rheumatica, the ability to differentiate non-
characteristic clinical features of polymyositis-dermatomyosi-
tis from polymyalgia rheumatica is of diagnostic importance.

Sera from 280 rheumatic patients were investigated (75
patients with SLE, 120 patients with RA, 48 patients with AS,
15 patients with polymyalgia rheumatica, five patients with
polymyalgia with histological proof of giant cell arteritis, 17
patients with polymyositis-dermatomyositis). At the time of
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Table 1. al-acid glycoprotein-Con A reactivity in sera of patients with rheumatic diseases.

Clinical diagnosis n AGP-RC® CRP (median}®
Healthy individuals 102 1.34+£0.02 0
Rheumatoid arthritis I 10 1.20 = 0.202 4
Rheumatoid arthritis II 25 1.09x0.117 20
Rheumatoid arthritis 11T 34 0.90 = 0.17% 47
Rheumatoid arthritis IV 38 0.71 £0.14* 63
Rheumatoid + infection 15 1.87 £0.23% 60
Ankylosing spondylitis — inactive 14 1.08 £0.25% 4
Ankylosing spondylitis — active 30 1.01 = 0.19% 14
Ankylosing + peripheral joints 4 0.92 +0.20° 40
SLEI 20 1.41 £0.48 0
SLEII 18 1.40 £ 0.38 8
SLE III 22 1.36 £ 0.40 36
SLE + infection 20 2.81 £0.76* 40
Polymyalgia rheumatica 15 0.92+0.17* 76
Polymyalgia + arteritis 5 091 +0.12° 68
Polymyositis-dermatomyositis 17 1.38 +0.52 6

n, number of sera studied;

2Significant difference when compared with healthy individuals.
®Significant difference when compared with noninfected RA.
°Significant difference when compared with noninfected SLE.

!Mean = sp
emg l-«l
Adopted from reference 1 with permission.

blood sampling, the patient’s disease activity was assessed
according to clinical criteria. Patients with SLE were divided
into three subgroups of different disease activity [36].
Subgroup I, involvement of one system and the absence of
fever — 20 patients; subgroup I, involvement of one system
and the presence of fever, or involvement of more than one
system without fever — 18 patients; subgroup I, fever and the
involvement of at least two systems — 22 patients. Patients
with RA were assigned to one of four subgroups based on a
multivariate analysis of disease activity [37]. This comprised
morning stiffness, a pain scale, grip strength, articular index,
haemoglobin concentration and erythrocyte sedimentation rate
(1, inactive disease — 10 patients; II, mildly active disease - 25
patients; III, moderately active disease -~ 36 patients; IV,
severe disease — 38 patients). AS patients were divided into
two subgroups: 14 patients with inactive disease and 34 with
active disease [38]. From the subgroup of patients with active
disease, four patients who had peripheral joints affected (pres-
ence of joint fluid) were distinguished, and regarded as a sepa-
rate subgroup. Polymyositis-dermatomyositis patients were
classified into one of four diagnostic categories [39]: I,
primary idiopathic polymyositis — two patients; II, primary
idiopathic dermatomyositis —eight patients; III, polymyositis
with malignancy — two patients; IV, overlap syndromes — five
patients. In addition, 15 of the 75 SLE patients and 11 of the
120 RA patients experienced 20 and 15 episodes of intercur-
rent infection respectively. Infection was diagnosed by a posi-

tive bacterial culture in most cases, and by a clinical picture
and therapeutic response that was strongly suggestive of infec-
tion in few cases.

CAIE revealed from two to four glycoforms of AGP in sera
of the patients studied. Two forms were found in a number of
patients with severely active RA. Four glycoforms were seen
in most of the sera, from infected RA and SLE patients. In the
remaining sera, three forms were found.

Mean values of AGP-RC in sera from healthy individuals
and patients are shown in Table 1. Comparison of the RC
values with activity grades of RA, AS and SLE showed a
significant correlation only for RA (r = -0.75; p < 0.001).
There was also a correlation of serum CRP values with grades
of RA activity and this gave a correlation coefficient of 0.69.
The results show that AGP glycoforms appear to be valuable
biochemical indicator of RA activity, however, similar infor-
mation may be gained from CRP measurement. Moreover, as
with CRP, it does not seem likely that the determination of
AGP-RC can be used as independent indicator. In AS
patients, RC decreased in a similar manner to RA although the
change was less. However, no differences between clinically
inactive and active patients were seen. Only in patients who
had peripheral joints affected was a decrease in RC observed
compared to the other AS groups. The results indicate that
determination of AGP microheterogeneity may be a useful
discriminator of AS but has no value as an indicator of disease
activity. In sera of SLE patients, in contrast to RA and AS,
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there were no changes in the proportions of AGP glycoform.
The RC values were similar to those seen in healthy donors.
Similary, in patients with polymyositis- dermatomyositis the
RC values were the same as those observed in sera of healthy
individuals.

In infected patients with RA and SLE, a significant increase
in RC was found. Intercurrent infection in SLE could be diag-
nosed with sensitivity of 90% and a specificity of 92% when
the cutoff RC value was taken as 2.0. In the same patients,
high CRP levels (> 60 mg 1) had poor sensitivity (39%) for
predicting infection. Differentiation of RA patients with infec-
tion from patients with active RA (grades III and I'V) based on
RC gave a sensitivity of 82% and a specificity of 91%. CRP
levels in these two groups of patients were not significantly
different. Although measurement of CRP levels is useful in
the asséssment of RA activity, it is of limited value in the
diagnosis of intercurrent infection in these patients. The deter-
mination of CRP might be helpful in differentiating healthy
people from RA patients experiencing an infection. When the
presence of the fourth AGP variant was considered in the
analysis, accompanying infections could be confirmed in all
patients with RA and SLE.

An RC above 1.25 was not found in the polymyositis
rheumatica patients, but it was seen in sera from 13 of the 17
patients with polymyositis-dermatomyositis (sensitivity 76%;
specificity 100%). In 15 of 17 patients with polymyositis-
dermatomyositis AGP glycoform three was found (sensitivity
88%; specificity 100%). Accordingly, these differences made
it possible to differentiate these diseases. On the other hand,
using CRP determination gave a sensitivity of 60% and a
specificity of 68%.

Cancer

Several attempts have been made to use AGP glycoform deter-
mination for the diagnosis and management of cancer. In an
early report Hansen et al. [40] claimed they were able to dif-
ferentiate lung cancer from inflammatory lung disease using
AGP glycoforms but this was not confirmed by others [41].
However, other studies of Hansen et al. [8, 9] have demon-
strated that CAIE of AGP can differentiate between chronic
colorectal inflammation (ulcerative colitis, Crohn’s disease)
and colorectal cancer. Dobryszycka and Katnik [42] have
shown that the AGP glycoforms may be helpful in the assess-
ment of the stage of ovarian carcinoma, and in the evaluation
of the effectiveness of therapy in stage IV ovarian cancer.

Patients

Serum samples from 364 patients were studied. A wide vari-
ability in the distribution of AGP glycoforms was observed,
with no cancer specific pattern. Two (0 and 1) to four (0, 1, 2
and 3) glycoforms were seen. In nine patients with cancer
(seven of 29 yolk sac tumour, one of 16 hepatoma and one of
46 bile duct cancer), an ‘atypical’ AGP of low mobility was
seen, both in Con A and control experiments (without a
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Table 2. al-acid glycoprotein glycoforms in sera of cancer patients.

Clinical diagnosis n AGP-RC*
Healthy adults 102 1.34 + 0.02
Yolk sac tumour 22 1.75 + 0.67%
Hepatoma 16 0.71 £ 0.46"
Pancreas + bile duct cancers 56 0.91 + 0,53
Metastatic liver tamours 20 1.12 + 0.44%
Benign liver disorders 41 0.84 x 0.28%¢
Cholelithiasis 20 1.21 £0.70¢4
Hydatidiform mole 16 0.51 +0.18°
Invasive mole 25 0.92 + 0.20"¢
Choriocarcinoma 16 1.23 + 0.36°F
Myeloblastic leukaemia
Remission 26 1.43 2045
Relapse 27 1.61 £0.54
Remission + infection 7 2.22 + 0.29%"
Relapse + infection 32 1.98 + 0.58%"

n, number of patients studied.

*Mean =+ SD.

®Significant difference when compared with healthy adults.
Significant difference when compared with yolk sac tumour.
4Significant difference when compared with hepatoma.

Significant difference when compared with hydatidiform mole.
fSignificant difference when compared with invasive mole.
£Significant difference when compared with remission of leukaemia.
hSignificant difference when compared with relapse of leukaemia.
Adopted from reference 1 with permission.

lectin). However, in defined groups of patients, there were
significant changes toward glycoforms being more or less
reactive with Con A. Mean values for AGP-RC in sera from
healthy individuals and cancer patients are shown in Table 2.

Tumours of the digestive system

Sera from 94 patients with tumours of the digestive system (46
patients with cancers of bile duct, 11 with pancreatic cancers,
17 with hepatoma, and 20 with metastatic liver tumours) and
from 41 patients with inflammatory disorders of the liver and
bile ducts were studied. Metastatic tumours originated in the
lungs in five patients, in the stomach in four patients, in the
large bowel in five patients, in the breast in two patients and in
the ovaries in four patients. Benign liver disorder included
liver cirrhosis — 16 patients, viral hepatitis — 25 patients, and
bile duct obstruction (cholelithiasis) resulting in periportal
fibrosis ~ 20 patients.

In cancers of the digestive system — originating in the liver,
pancreas or bile duct there is a decrease in serum AGP-Con A
reactivity, whilst in metastatic liver tumours such changes are
not seen. This diversity could be used to differentiate between
primary and secondary liver cancer (sensitivity 80%,
specificity 62%). In patients with liver cirrhosis and patients
with viral hepatitis similar changes were observed as in
hepatoma patients. However, in patients with bile duct
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obstruction, AGP glycoform distribution was similar to that
seen in healthy individuals. This indicates that differentiation
between cancer and liver cirrhosis is impossible, but suggests
that this test might be helpful in differentiation between
cholelithiasis, hepatoma and liver cirrhosis.

Yolk sac tumour

Sera from 29 patients with yolk sac tumour were studied.
Cancer originated in 23 cases in the testes, in three cases in the
ovaries and in three other cases in retroperitoneal tissue. Sera
were collected at the time of the first contact with the physi-
cian and were alpha-fetoprotein positive.

A shift of serum AGP glycoforms toward forms more reac-
tive with Con A was found. RC in sera of these patients was
significantly higher than in patients with cancer of the liver
(both primary and secondary), as well as in patients with
benign liver disorders. Accordingly, determination of AGP-
RC might be helpful in the differentiation of these types of
cancers, especially when the AFP serum levels are high.

Trophoblastic diseases

Persistent trophoblastic disease is present in a number of clin-
ical forms. However, from a practical point of view, three
major pathological forms were distinguished: hydatidiform
mole, invasive mole and choriocarcinoma. The major clinical
problems of this disease are the early diagnosis of progression
from hydatidiform mole through invasive mole to choriocarci-
noma; selection of patients which require chemotherapy; and
evaluation of responsiveness to chemotherapy. Measurement
of B-human chorionic gonadotropin (B-HCG) is very useful in
the management of this disease, however, early differentiation
between the three forms of trophoblastic disease based on f-
HCG is impossible.

Sera from 57 women with trophoblastic disease were
studied. Sixteen patients had histologically confirmed hydatid-
iform mole, 25 patients had a clinical form of invasive mole
but only half of these patients had histological examination
which demonstrated proliferative mole. In the other half of the
patients the presence of choriocarcinoma could not be ruled
out. In 16 patients, choriocarcinoma was diagnosed.
Hydatidiform mole was treated by surgery or methotrexate
(MTX) chemotherapy as required. Invasive mole and chorio-
carcinoma were treated by either a single cytotoxic agent or
with multiple agents.

In hydatidiform mole there was a dramatic decrease in
serum AGP-Con A reactivity. Similar changes, but to a lesser
extent, were also seen in patients with invasive mole, while in
patients with choriocarcinoma the mean RC values were no
different from those seen in healthy individuals (Table 2).
Parallel studies of B-HCG in patient sera demonstrated
significant overlap in the values between the groups. In
patients with hydatidiform mole, successful surgical removal
of the mole resulted in the return to normal RC values. In
patients with an invasive mole where chemotherapy was suc-
cessful, the RC returned to normal values. When the invasive
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mole was resistant to chemotherapy, RC did not change.
Correlation between B-HCG and RC was not observed. The
conclusions are, that determination of AGP glycoforms might
serve as a valuable test for the differentiation between three
forms of trophoblastic disease. Moreover, it may provide addi-
tional information during the treatment of the disease.

Acute myeloblastic leukaemia

Sera from 92 patients with acute myeloblastic leukaemia (33
patients during remission, 59 patients during relapse) were
studied. In seven of the patients with the remission and in 32
of the relapse patients, intercurrent infections were observed.

In patients with acute myeloblastic leukaemia, distribution
of AGP glycoforms (0, 1, 2) was similar to that observed for
healthy individuals. However, intercurrent infections caused a
significant shift towards more AGP-Con A reactive glyco-
forms. In the majority of these patients a fourth glycoform
{peak 3) was seen. Determination of RC could therefore be
useful for the detection of intercurrent infections in leukaemia
(sensitivity 69%, specificity 78%) and inclusion of glycoform
3 in the analysis significantly increased sensitivity (92%) and
specificity (100%). However, serum CRP measurement pro-
vided good discrimination between these two groups of
patients (sensitivity 100%, specificity §9%).

Aids

Sera from 109 HIV infected patients were analysed. When the
blood samples were taken, patients were assigned into one of
four groups according to the Centers for Disease Control, US
Department of Health and Human services classification

Table 3. «al-acid glycoprotein glycoforms in sera of HIV infected
patients.

Group® n AGP-RCY CRP*
mean * SD median

I 1 1.24 18 18
II 22 1.53 £0.68 1435 0
il 23 14 £0.36 4.2x6.9 0
IV a-no joints 4 145+0.48 0 0
IV a—joints 3 0.76 £ 0.23 15415 0
IV ¢;—no joints 20 221087 9.7x16 4
IV ¢, + joints 9 1.19£0.21 39+6.2 0
IV ¢p-no joints 8 1.68 £0.28 49x46 0
IV ¢, + joints 6 12702 23.8 46 5
IV d-no joints 9 1.49 £ 0.31 3548 12
IV d + joints 4 096£0.21 21432 6

n, number of patients studied.

2CDC stage (ref. 43)

®Mean = SD.

°mg 1.

See text for relevant statistical comparisons.



246

(Atlanta, Georgia) [43]: group I (acute infection) — 1 patient,
group 1I (asymptomatic infection ) — 22 patients; group III
(persistent generalized lymphadenopathy) — 23 patients; group
IV (subgroups a, ¢,, ¢y, d) (other diseases) — 63 patients. In 22
patients of group 1V, joints were affected (14 patients had
Reiter’s syndrome, six psoriatic arthritis and two chronic idio-
pathic arthritis. Five of 20 patients of group IV ¢, with no
arthritis had pneumocystitis carinii pneumonia (PCP), one tox-
oplasmosis, eight systemic fungal infection, and six systemic
mycobacterial infection. Six of group IV ¢, with arthritis had
PCP and three had cytomegalovirus infection. In group IV ¢,
with no arthritis, five had oral candidiasis and three had multi-
dermal herpes zoster. In group IV c, patients with arthritis,
four patients had oral candidiasis, one oral candidiasis and
tuberculosis and one oral hairy leukoplakia.

The RC values of patients assigned to groups 1, 11, IIT were
not significantly different from normal. However, in group IV,
RC values (depending on the presence or absence of arthritis)
differed significantly from those observed in healthy subject,
and groups I-1II. In group 1V without arthritis, a significant
increase in RC (p < 0.016 compared with healthy individuals)
was observed (Table 3). In contrast, in group IV patients with
arthritis, a significant decrease of RC was seen (p < 0,001 com-
pared with healthy individuals and p < 0.021 compared with
groups [-1IT). Within group 1V, there was a significant differ-
ence in RC values between patients with and without arthritis (p
< 0.001). In group IV ¢, patients without arthritis, especially in
those who had PCP infection, a dramatic increase of RC was
found (RC =2.72 + 0.43). When the RC cutoff value of 1.9 was
selected, secondary infection could be detected with a
specificity of 62% and a sensitivity of 96%, and PCP with a
specificity of 100% and a sensitivity of 96%. Similar evaluation
of CRP measurements (cutoff vatue, 10 mg I7) gave a sensitiv-
ity of 32% and a specificity of 85% (for PCP 20% and 85%,
respectively). In addition, in patients who developed chronic
liver diseases such as liver cirrhosis or chronic hepatitis, a
decrease of RC was also found. According to the previously
described classification of glycosylation changes, the alterations
in AGP glycoforms of HIV infected patients were type I
changes in patients with secondary infectious diseases and type
1I changes in patients who had affected joints.

The high specificity and sensitivity of RC determination for
the detection of secondary infection in AIDS implies that it is
useful clinically. However, when evaluating the results one
has to consider other factors, such as joint involvement. Sera
of patients analysed in these studies were obtained mainly
from two centres in the USA [30]. Cleveland Clinic
Foundation, Cleveland, Ohio and Louisiana State University
Medical Center, New Orleans, Louisiana. Interestingly, in a
large number of HIV-infected individuals in Poland, liver
damage caused by hepatitis B and/or C virus infection and
liver cirrhosis was found (data not published). As demon-
strated by us (Table 2) and by others [7, 13, 20], in liver
disease AGP-RC values are significantly lower than normal.

Mackiewicz and Mackiewicz

When evaluating results, therefore, liver damage as well as
joint involvement must be taken into consideration.
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