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Immunoglobulin M: A Neglected Serum 
Biomarker in Treatment-Naive Primary 
Biliary Cholangitis With Normal Alkaline 
Phosphatase
Dawei Ding,1* Guoyun Xuan,1* Yinan Hu,1* Jiahao Yu,1* Yansheng Liu,1 Guanya Guo,1 Shuoyi Ma,1 Fangfang Yang,1  
Siyuan Tian,1 Gang Ma,1 Ling Chen,2 Xinmin Zhou,1 Yulong Shang ,1 and Ying Han1

The diagnosis of primary biliary cholangitis (PBC) in patients with seropositive anti-mitochondrial antibody (AMA) 
but normal alkaline phosphatase (ALP) depends on a liver biopsy. We aimed to reveal potential serum biomarkers that 
could suggest the necessity of a liver biopsy in such patients. Retrospective analysis was performed. Subjects who were 
treatment naive with seropositive AMA but normal ALP and who underwent at least one liver biopsy between 2008 
and 2020 were included in this study. Histologic biopsies were evaluated by two experienced pathologists blinded to the 
serum tests. A total of 115 patients who were treatment naive were included in this study. Of these, 77 patients (67%) 
exhibited histologic PBC features and nonspecific histologic features were found in the remaining 38 (33%) patients. 
Multivariate analysis suggested that baseline serum immunoglobulin M (IgM) >0.773 × upper limit of normal (ULN) 
(P  <  0.001) and age >42 years (P = 0.002) were associated with the diagnosis of PBC through liver biopsies. A signifi-
cant decrease in the median levels of gamma-glutamyl transpeptidase (GGT) and IgM was found in 54 patients with 
PBC who received ursodeoxycholic acid (UDCA). Conclusion: For patients who were treatment naive with seropositive 
AMA but normal ALP, baseline serum IgM >0.773 × ULN and age >42 years were the factors that strongly suggested 
a diagnosis of PBC. In these patients receiving UDCA, a dynamic monitoring of GGT and IgM might be helpful in 
evaluating therapeutic responses. (Hepatology Communications 2022;6:1403-1412).

Primary biliary cholangitis (PBC) is a chronic 
cholestatic liver disease caused by progressive, 
nonsuppurative inflammation of the small 

intrahepatic bile ducts.(1) The typical serologic profile 
demonstrates the presence of anti-mitochondrial anti-
bodies (AMAs), a highly specific autoantibody that is 
detected in more than 90% of patients with PBC,(2) 
and elevated serum immunoglobulin M (IgM).(3) 

PBC is diagnosed if two of the three following cri-
teria are met: evidence of cholestasis characterized by 
elevated alkaline phosphatase (ALP) levels, detection 
of AMA or other disease-specific autoantibodies, and 
histologic evidence suggesting typical PBC.(4)

Treatment with ursodeoxycholic acid (UDCA) 
should be timely initiated once the diagnosis of PBC is 
confirmed. There is clear evidence that early treatment 

Abbreviations: ALB, albumin; ALP, alkaline phosphatase; ALT, alanine aminotransferase; AMA, anti-mitochondrial antibody; AST, aspartate 
aminotransferase; CI, conf idence interval; GGT, gamma-glutamyl transferase; IgG/M, immunoglobulin G/M; OR, odds ratio; PBC, primary biliary 
cholangitis; PLT, platelet; ROC, receiver operating characteristic; Tbil, total bilirubin; UDCA, ursodeoxycholic acid; UK, United Kingdom; ULN, 
upper limit of normal.
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with UDCA significantly improves the long-term 
prognosis of patients with PBC.(5,6) However, the 
clinical decision-making process becomes much more 
complex for those with seropositive AMA but nor-
mal ALP. A definite diagnosis of PBC cannot be 
reached due to the lack of a typical cholestatic man-
ifestation. An annual detection of liver biochemis-
try instead of a routine liver biopsy is recommended 
under such circumstances.(7) Therefore, the diagnosis 
in such a population is usually vague. In fact, a study 
from 1986 suggested that a large proportion of these 
patients exhibited histologic features consistent with 
PBC,(8) and recent data from Terziroli Beretta-Piccoli 
et al.(9) confirmed this theory. The ambiguous diag-
nosis has directly prevented those patients with real 
PBC from benefitting from UDCA and other nec-
essary treatment. In addition, ALP is a key index in 
the current criteria for evaluating the responses to 
UDCA, but ALP remains stable within the normal 
range in these patients. Therefore, no suitable criteria 
are available to evaluate the therapeutic responses in 
those patients who received UDCA treatment, which 
makes it difficult to distinguish patients who have 
refractory UDCA who need the second-line treat-
ment. In recent years, a small number of studies have 
focused on patients with seropositive AMA and nor-
mal ALP. Sun et al.(10) proposed that ALP >0.475 × 
upper limit of normal (ULN) may provide some clues 
to help diagnose this highly heterogeneous disease, 
whereas Terziroli Beretta-Piccoli et al.(9) noted the 
potential role of serum gamma-glutamyl transferase 
(GGT) as a biomarker for PBC among patients who 

are seropositive for AMA alone. However, these indi-
cators need to be further validated in different pop-
ulations, and their capacities to evaluate responses to 
UDCA treatment remain unclear.

To further address these issues, we performed a 
study including 115 patients with seropositive AMA 
and normal ALP who were treatment naive and who 
had undergone a liver biopsy for a definite diagnosis. 
Our analysis showed that baseline serum IgM and age 
were potential indicators for PBC diagnosis. A sig-
nificant decrease in IgM and GGT was found in 54 
patients with PBC who received UDCA treatment. 
Adequate responses to UDCA were also confirmed 
by histologic evaluation in patients with multiple liver 
biopsies.

Patients and Methods
STUDY DESIGN

This was a retrospective cohort study. Patients were 
divided into patients with histologically confirmed 
PBC and patients with histologically unconfirmed 
PBC depending on whether their liver biopsies 
demonstrated histologic findings consistent with 
PBC or nonspecific changes, respectively. We com-
pared the clinical characteristics between the groups 
and investigated whether any serum biomarker was 
predictive of PBC and indicative of a need for a 
liver biopsy. We also performed a subgroup analysis 
on patients who presented with advanced fibrosis at 
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baseline as well as assessed the therapeutic response to 
UDCA and prognosis of patients with PBC but with 
normal levels of ALP. The study design was approved 
by the ethics committee of the Xijing Hospital of 
the Air Force Military Medical University. Written 
informed consent was obtained from all participants.

STUDY POPULATION
We analyzed 115 patients who were treatment naive 

from Xijing Hospital of Digestive Diseases (Xi’an, 
Shanxi, China) between 2008 and 2020 and who 1) 
were seropositive for AMA, 2) had normal ALP levels 
at baseline, and 3) underwent at least one liver biopsy. 
Patients were excluded from our study if they had his-
tories of UDCA use before enrollment or had evidence 
of concomitant liver disease (viral hepatitis, alcoholic 
hepatitis, drug-induced liver injury, Wilson’s disease, 
hemochromatosis, autoimmune hepatitis, hepatocellu-
lar carcinoma). All patients exhibited persistent normal 
ALP before liver biopsies. We took the latest levels of 
ALP and other liver biochemical indexes before liver 
biopsy as the baseline data in our analyses.

DATA COLLECTION AND 
ANALYSIS

We systematically collected clinical data at pre-
sentation and each follow-up. Data included general 
characteristics, clinical symptoms, serology results, and 
histologic findings. Liver biopsies were analyzed based 
on the METAVIR and Ludwig Symposium scoring 
systems for chronic hepatitis and PBC, respectively. 
Biopsy specimens were analyzed by two experienced 
pathologists who were blinded to the serologic find-
ings. Hepatic deterioration was defined as the occur-
rence of a decompensatory event (such as ascites, 
hepatic encephalopathy, or variceal bleeding) and/or 
progression of the Child-Pugh grade by at least one 
level. Histologic remission was defined as a reduction 
of at least one grade in PBC staging.

STATISTICAL ANALYSIS
All statistical analyses were performed with SPSS 

version 26.0 (IBM). Continuous variables were 
described as mean and range, whereas categori-
cal variables were expressed as median and range. 
Differences in proportions were assessed using the 

Fisher’s exact test, whereas the Mann-Whitney U 
test was used to analyze continuous non-normally 
distributed variables. We conducted a multivariate 
analysis for all variables with P  <  0.05. Logistic 
regression analysis was used to identify indepen-
dent predictors using a forward-selection process. 
The Kruskal-Wallis H test was used for compari-
son between multiple groups. Cut-off values were 
assessed through a receiver operating characteristic 
(ROC) analysis. A two-sided P  < 0.05 was consid-
ered statistically significant.

Results
CLINICAL FEATURES OF PATIENTS 
WITH SEROPOSITIVE AMA BUT 
NORMAL ALP

The study flow chart is represented in Fig. 1. 
We examined 115 patients who were treatment 
naive. Seventy-seven of these patients were diag-
nosed with PBC by histology, and the remaining 
38 patients who were seropositive for AMA alone 
served as controls. Their demographic characteris-
tics are presented in Table 1. All 115 patients under-
went ALP observation at least twice for a mean of 
13.6 (range, 0.5-72.0) months before liver biopsy, 
and they all exhibited persistent normal ALP. The 
majority of patients were women (83.5%), and the 
average age was 50 (range, 21-72) years. The most 
common symptoms were fatigue (29.6%). Twenty-
three patients who were found to be AMA posi-
tive through pedigree screening were included, and 
11 of these were histologically confirmed as PBC 
with lower histologic stages and milder symptoms. 
This may suggest a better biochemical response and 
improved prognosis compared to patients with spo-
radic disease.(11,12) More than a quarter of patients 
with PBC also had splenomegaly at presentation, 
suggesting a possible diagnostic delay. There were 
16/115 (13.9%) with Sjogren’s syndrome, 7/115 
(6.1%) with Hashimoto’s thyroiditis, 2/115 (1.7%) 
with scleroderma, and 2/115 (1.7%) with rheumatoid 
arthritis. Autoimmune diseases were found in 32.5% 
of the PBC cases and 5.3% of the non-PBC cases 
(P = 0.001). It has been reported that the presence 
of autoimmune diseases is associated with increased 
likelihood of finding PBC on liver biopsy in a more 
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general PBC population,(13) although it may not 
affect the outcomes of patients with PBC.(14)

Among the 77 patients in the PBC group, 21 had 
a histologic stage of advanced fibrosis at presenta-
tion and were subclassified as the advanced-stage 
group; the remaining patients were classified as the 
early stage group with no signs of advanced fibrosis. 
Baseline clinical characteristics of these two sub-
groups are shown in Table 2. There were significant 
differences in symptoms, such as fatigue, between the 
subgroups. Four parameters were significantly associ-
ated with fibrosis stage at baseline, namely, total bili-
rubin (Tbil) (P < 0.001), albumin (ALB) (P = 0.008), 
platelet (PLT) (P = 0.001), and IgG (P = 0.006) levels. 
The inclusion of Tbil, ALB, and PLT levels in the 
multifactorial analysis showed that serum Tbil levels 
(odds ratio [OR], 6.75; 95% confidence interval [CI], 
1.60-28.49; P = 0.009) and serum ALB levels (OR, 
0.82; 95% 95% CI, 0.70-0.95; P = 0.007) at baseline 
were associated with advanced fibrosis. Compared to 
the early stage group, the advanced-stage group had 
more advanced PBC and liver fibrosis staging (both 
P < 0.001).

CLINICAL CONDITIONS REQUIRE 
A LIVER BIOPSY

A univariate analysis identified seven parameters 
that were significantly different at baseline between 
the groups, including age (P = 0.002), ALP (P = 0.007),  
GGT (P  <  0.001), alanine aminotransferase (ALT)  
(P = 0.011), aspartate aminotransferase (AST) (P = 0.002),  
IgM (P < 0.001), and autoimmune diseases (P = 0.001). 
Complete results are shown in Table 1. All variables 
showing P < 0.05 were selected for multivariate anal-
ysis. Serum IgM (OR, 29.58; 95% CI, 6.22-140.75; 
P  <  0.001) and age (OR, 1.09; 95% CI, 1.03-1.12;  
P = 0.001) at baseline were associated with histologic 
findings consistent with PBC. We further examined 
serum IgM levels and age through an ROC analysis, 
which demonstrated areas under the curve of 0.810 
and 0.676, respectively (Fig. 2). The optimal threshold 
for baseline serum IgM and age were 0.773 × ULN 
and 42 years, respectively. Serum IgM was 78% sensi-
tive and 76% specific in diagnosing PBC; positive and 
negative predictive values were 87% and 63%, respec-
tively, whereas age was 91% sensitive and 47% specific.

FIG. 1. Flow chart of the study.
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TREATMENT AND PROGNOSIS OF 
PATIENTS WITH SEROPOSITIVE 
AMA BUT NORMAL ALP

UDCA was administered to 74 of the 77 patients 
in the PBC group. Among the 74 patients, 54 were 
followed up regularly for more than a year; of these, 
45 had elevated GGT levels before UDCA therapy. 
During treatment, GGT levels showed improvement 
in 44 patients of whom 32 were completely nor-
mal. Nine of 54 patients with normal GGT levels 
at baseline showed a reduction of GGT levels after 
UDCA treatment. Median levels of GGT decreased 
significantly after 1 year of treatment (2.22 × ULN 
vs. 0.69 × ULN, P  <  0.001). Together with serum 
IgM levels, data on treatment were fully available 
for 54 patients of whom 35 had elevated IgM lev-
els before UDCA therapy. During treatment, IgM 

levels showed improvement in 34 patients of whom 
17 were completely normal. Eighteen of 54 patients 
with normal IgM levels at baseline showed a reduc-
tion of IgM levels on UDCA. Median levels of 
IgM decreased significantly after 1 year of treat-
ment (1.15 × ULN vs. 0.89 × ULN, P = 0.003). Two 
of 54 patients treated with UDCA suffered from 
increased IgM levels that remained unabated there-
after. One patient demonstrated a serum IgM level 
>1.54 × ULN. He was the only patient who did not 
show any improvement in GGT levels after UDCA 
therapy and progressed to compensated liver cirrho-
sis in year 4 of follow-up. Another patient with an 
IgM >2.10 × ULN was disappeared in the third year 
of follow-up with Tbil levels of 4.01 × ULN.

Thirteen patients with reduced GGT and IgM lev-
els during UDCA treatment underwent at least two 
liver biopsies at a mean interval of 42 (range, 12-78) 

TABLE 1. BASELINE CHARACTERISTICS OF PATIENTS WITH HISTOLOGICALLY CONFIRMED PBC WHO 
WERE ALP NORMAL AND AMA POSITIVE AND PATIENTS WITH HISTOLOGICALLY UNCONFIRMED PBC 

WHO WERE ALP NORMAL AND AMA POSITIVE

Characteristic

Histologically 
Confirmed PBC

Histologically 
Unconfirmed PBC

P Value* P Value† OR (95% CI)n = 77 n = 38

Age, years (mean) 53 (33-77) 45 (21-70) 0.002 0.001 1.08 (1.03-1.12)

Female (n, %) 64 (83.1) 32 (84.2) 0.882

Fatigue (n, %) 26 (33.8) 8 (21.1) 0.171

Pruritus (n, %) 8 (10.4) 3 (7.9) 0.894

Jaundice (n, %) 2 (2.6) 2 (5.3) 0.598

AMA (n, %) 77 (100) 38 (100) 1.000

AMA-M2 (n, %) 58 (75.3) 27 (71.1) 0.624

Sp100 (n, %) 10 (13.0) 6 (15.8) 0.683

Gp210 (n, %) 25 (32.5) 7 (18.4) 0.114

ALP×ULN 0.74 (0.02-0.99) 0.65 (0.33-0.99) 0.007

GGT×ULN 1.84 (0.38-8.56) 0.64 (0.16-12.4) <0.001

ALT×ULN 0.78 (0.13-5.50) 0.50 (0.20-4.08) 0.011

AST×ULN 0.91 (0.43-6.67) 0.66 (0.34-5.11) 0.002

TBIL×ULN 0.66 (0.25-2.31) 0.56 (0.25-4.52) 0.723

IgG×ULN 0.81 (0.47-1.78) 0.77 (0.52-1.64) 0.297

IgM×ULN 1.11 (0.13-3.79) 0.56 (0.23-1.43) <0.001 <0.001 29.6 (6.2-140.7)

Ascites (n, %) 7 (9.1) 1 (2.6) 0.373

Splenomegaly (n, %) 20 (26.0) 6 (15.8) 0.219

Esophageal varices (n, %) 14 (18.2) 4 (10.5) 0.218

Autoimmune diseases 
(n, %)

25 (32.5) 2 (5.3) 0.001

*Univariate analysis.
†Multivariate analysis (logistic regression analysis).
Abbreviations: AMA-M2, anti-mitochondrial antibody M2 subtype; gp210, anti-gp210 antibody; sp100, anti-sp100 antibody.
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months (Table 3). No histologic progression was 
observed in 12 patients; 8 of them exhibited histo-
logic remission. The above data suggest that dynamic 
changes in serum IgM and GGT levels may serve 
as potential indicators for a biochemical response to 
treatment. Median IgM and GGT levels before and 
after treatment are shown in Fig. 3.

Of the 54 patients, 14 were in the advanced-stage 
group and 40 were in the early stage group. The over-
all median follow-up time was not different between 
patients with and without advanced fibrosis (39 vs. 

36 months, P = 0.961). Compared to the early stage 
group, patients with advanced fibrosis reported signifi-
cantly higher prevalence of hepatic deterioration at the 
end of the study (28.6% vs. 2.5%; P = 0.013). We also 
evaluated the predictive values of the Mayo, GLOBE, 
and United Kingdom (UK)-PBC risk-scoring mod-
els.(15-17) There were significant differences between 
the two groups in Mayo, GLOBE, and UK-PBC 
scores (P <0.001, P <0.001, and P = 0.014, respectively) 
(Table 2), implying patients with advanced fibrosis pro-
gressed more quickly to liver transplantation or death.

TABLE 2. BASELINE CHARACTERISTICS OF PATIENTS WITH PBC WHO WERE ALP NORMAL AND AMA 
POSITIVE BETWEEN EARLY STAGE AND ADVANCED-STAGE GROUPS ACCORDING TO HISTOLOGIC 

FINDINGS AT ACCESSION

Characteristic

Early Stage Advanced Stage

P Value* P Value† OR (95% CI)n = 56 n = 21

Age, years (mean) 52 (33-77) 57 (46-71) 0.017

Female (n, %) 48 (85.7) 16 (76.2) 0.514

Fatigue (n, %) 15 (26.8) 11 (52.4) 0.034

Pruritus (n, %) 5 (8.9) 3 (14.3) 0.790

Jaundice (n, %) 0 (0.0) 2 (9.5) 0.072

AMA (n, %) 56 (100) 21 (100) 1.000

AMA-M2 titers 40 (71.4) 18 (85.7) 0.195

Sp100 (n, %) 6 (11.8) 4 (19.0) 0.556

Gp210 (n, %) 16 (28.6) 9 (42.9) 0.233

ALP×ULN 0.74 (0.46-0.99) 0.73 (0.02-0.97) 0.423

GGT×ULN 1.82 (0.44-7. 49) 1.95 (0.38-8.56) 0.859

ALT×ULN 0.79 (0.35-4.85) 0.78 (0.13-5.50) 0.599

AST×ULN 0.87 (0.49-3.49) 1.17 (0.43-6.67) 0.168

TBIL×ULN 0.56 (0.25-2.31) 0.90 (0.33-2.31) <0.001 0.009 6.75 (1.60-28.49)

ALB×LLN 0.91 (0.67-1.14) 1.02 (0.85-1.21) 0.008 0.007 0.82 (0.70-0.95)

PLT×109/L 72 (28-295) 154 (34-352) 0.001

IgG×ULN 0.77 (0.47-1.30) 0.93 (0.59-1.78) 0.006

IgM×ULN 1.09 (0.13-2.86) 1.11 (0.44-3.79) 0.607

Ascites (n, %) 2 (3.6) 5 (23.8) 0.021

Splenomegaly (n, %) 6 (10.7) 8 (38.1) 0.015

Esophageal varices (n, %) 6 (10.7) 5 (23.8) 0.025

Mayo score 0.78 (−0.41-2.66) 2.10 (0.31-3.68) <0.001

Globe score −0.39 (−1.90-1.71) 0.54 (−0.62-2.09) <0.001

UK-PBC

5 Years 1.33 (0.23-18.13) 4.04 (0.28-14.69) 0.014

10 Years 4.37 (0.76-48.81) 12.91 (0.92-41.26) 0.014

15 Years 7.98 (1.40-71.24) 22.68 (1.71-62.85) 0.014

Histologic stage

PBC 1/2/3/4 23/33/0/0 0/0/12/9 <0.001

Inflammation 1/2/3/4 20/33/3/0 0/10/11/0 <0.001

Fibrosis 1/2/3/4 23/33/0/0 0/0/12/9 <0.001

*Univariate analysis.
†Multivariate analysis (logistic regression analysis).
Abbreviations: AMA-M2, anti-mitochondrial antibody M2 subtype; gp210, sp100.
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Discussion
We examined the liver specimens of 115 patients 

who were treatment naive and who were seropositive 
for AMA but had normal levels of ALP. Seventy-
seven of these patients had histologic findings of 
PBC. This was consistent with data from earlier 
studies(8-10,18) that claimed more than half of patients 
who were seropositive for AMA alone exhibited clas-
sic histologic signs of PBC. These phenomena sug-
gest that most of those with seropositive AMA and 
normal ALP were probable patients with PBC, and a 
liver biopsy should be one of the options in the clin-
ical decision-making process to help in the diagnosis 
and treatment-initiation timing.

To optimize the diagnostic value of liver biopsies, 
we investigated a series of serum parameters. Our 
cohort did not indicate that ALP was a potential 
biomarker among patients with elevated AMA but 
normal ALP. This was inconsistent with the study 
by Sun et al.,(10) which proposed that ALP >0.475 × 
ULN increased the likelihood of liver biopsy findings 
consistent with PBC. This may be due to many fac-
tors, such as differences in demographic or geographic 
characteristics. In contrast, our study found that base-
line serum IgM >0.773 × ULN was a potential indi-
cator for histologic findings indicative of PBC. Of 
relevance, Berdichevski et al.(19) reported that a liver 
biopsy should be performed to rule out PBC among 
patients who are seropositive for AMA alone but have 
significantly elevated serum IgM levels. Data from a 

large-scale study revealed that 1 of 6 patients who 
were seropositive for AMA but had normal ALP lev-
els developed PBC within 5 years,(20) indicating the 
time-dependent nature of the disease. Our study also 
found that age >42 years may be associated with an 
increased risk for histologic findings of PBC on liver 
biopsy.

Balanced sensitivity, specificity, positive-predictive 
values, and negative-predictive values were found  
when IgM >0.773 × ULN was met. When combined 
with age >42 years, specificity and positive-predictive 
values could be further increased. Therefore, IgM 
>0.773 × ULN might be used as an important indi-
cator for liver biopsy, particularly in patients over 42 
years. The therapeutic response for PBC is currently 
evaluated based on dynamic changes in serum ALP 
and bilirubin levels; however, it is unclear whether the 
same criteria could be applied to patients with ele-
vated AMA but normal ALP levels. A recent study 
observed a significant decline in median GGT lev-
els before and after UDCA treatment, suggesting 
that GGT could be used as a potential indicator of 
therapeutic success. Reportedly, serum IgM levels 
decreased in parallel with liver biochemical parameters 
after UDCA treatment in patients with PBC.(21,22) 
We therefore speculate that the dynamic changes in 
IgM levels to treatment may reflect disease activity. 
Here, we found a sustained and significant decrease 
in median IgM levels during the same time period. In 
this way, serum IgM levels might be helpful in eval-
uating therapeutic responses. Hence, close follow-up 

FIG. 2. ROC curves in patients with seropositive AMA but normal ALP levels. (A) IgM levels; (B) age. Abbreviations: AUC, area under 
the curve; FPR, false-positive rate; TPR, true-positive rate.
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serum IgM levels of patients with seropositive AMA 
but normal ALP, together with GGT, is essential for 
evaluation of treatment response, early identification 
of patients with refractory UDCA, and timely addi-
tion of second-line drugs. Recently, Takano et al.(23) 
reported that serum IgM levels may be a useful pre-
dictor for cirrhosis-related symptoms and liver-related 
events in patients with PBC with refractory UDCA 
therapy. Our study showed that a patient with serum 
IgM >1.54 × ULN progressed to compensated liver 
cirrhosis in year 4 of follow-up with an absence of 
other clear etiologies of disease progression. This sug-
gested that a high titer of serum IgM levels may be a 
prognostic biomarker among patients with PBC who 
are seropositive for AMA alone. Another patient with 
an IgM >2.10 × ULN was disappeared in the third 
year of follow-up with Tbil levels of 4.01 × ULN. 
These patients should be monitored more closely 
because they may have poorer prognoses and require 
treatment adjustment in the near future.

In contrast with previous studies wherein the 
majority of patients presented with mild disease, 21 
patients in our study presented with a histologic stage 
of advanced fibrosis at baseline, including 9 with 
stage 4 disease. This may be because Chinese patients 
tend to seek medical advice later in the illness course 
when they are more symptomatic, particularly with 
fatigue and/or pruritus. In contrast, patients in the 
West may undergo early screening as part of a routine 
pre-employment medical examination. Our findings 
showed a development compared to previous papers 
in that our study systematically described the clini-
cal characteristics of such patients.(8-10,17) Further fol-
low-up will continue for these patients to provide new 
references for clinical practice.

Our study had some limitations. First, it was 
a single-center retrospective design. Second, only 
13 patients with posttreatment liver biopsies were 
included in this study. These biopsies provided us 
with important information of disease progression 

TABLE 3. HISTOLOGIC FINDINGS FROM AT LEAST TWO LIVER BIOPSIES IN PATIENTS WITH PBC WHO 
WERE ALP NORMAL AND AMA POSITIVE AND TREATED WITH UDCA

Patient Time PBC Stage Inflammation Fibrosis ALP×ULN GGT×ULN ALT×ULN AST×ULN TBIL×ULN IgM×ULN

5 1 2 2 2 0.92 1.20 0.78 1.00 0.71 0.80

2 1 1 1 1.34 1.18 0.76 0.94 0.65 0.68

9 1 2 2 2 0.93 5.51 1.84 1.60 0.78 1.48

2 2 1 2 0.30 0.69 0.44 0.66 0.32 0.63

12 1 2 2 2 0.67 1.29 4.31 3.31 0.85 0.30

2 1 1 1 0.39 0.27 0.24 0.54 0.83 0.24

16 1 1 1 1 0.74 1.29 0.40 0.60 0.56 2.10

2 2 2 2 0.69 0.49 0.29 0.54 0.45 1.48

21 1 2 1 2 0.93 7.04 3.02 2.74 0.42 1.50

2 1 1 1 0.30 0.71 0.44 0.49 0.35 0.41

22 1 2 2 2 0.75 1.16 0.31 0.69 0.43 0.72

2 2 2 2 0.86 0.47 0.20 0.63 0.44 0.25

25 1 2 2 2 0.56 2.42 1.80 1.86 0.59 1.18

2 1 1 1 0.43 0.42 0.27 0.51 0.48 0.71

26 1 2 2 2 0.65 0.93 0.80 0.69 0.33 1.11

2 2 1 2 0.74 0.78 0.67 0.69 0.58 1.10

31 1 3 3 3 0.56 1.47 0.44 0.60 0.93 0.45

2 2 2 2 0.41 0.42 0.27 0.51 0.66 0.40

34 1 2 2 2 0.67 1.91 1.09 1.09 0.30 1.19

2 1 2 1 0.42 0.51 1.11 0.97 0.60 0.80

45 1 3 3 3 0.40 0.69 0.11 0.43 1.00 0.44

2 2 2 2 0.59 0.51 1.22 1.57 0.67 0.37

104 1 2 3 2 0.67 2.76 2.35 3.49 0.96 1.76

2 1 2 3 0.40 0.29 0.38 0.71 0.43 0.97

115 1 4 3 4 0.73 8.56 2.60 1.51 0.89 1.21

2 4 2 4 0.60 1.24 0.31 0.77 0.78 0.89
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and treatment responses, and more biopsies might be 
considered in other patients to generate more reliable 
clinical evidence for managing such patients.

In conclusion, serum IgM is an extremely import-
ant clinical indicator that should be noted in patients 
who are treatment naive with seropositive AMA but 
normal ALP. In the course of consultation, clinicians 
should comprehensively consider various clinical fea-
tures of patients, especially baseline IgM level and age. 
IgM >0.773 × ULN and age >42 years increased the 
likelihood of liver biopsy findings being consistent 
with PBC. In these patients, dynamic detection of 
IgM and GGT levels was helpful in evaluating ther-
apeutic responses of UDCA. Clinicians should screen 
appropriate patients for biopsy and initiate treatment 
to prevent disease progression.
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