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Abstract 
 
IgG subclass 4-related disease should be considered in the differential diagnoses 
of many diseases and conditions including lymphoma, autoimmune pancreatitis, 
lymphoplasmacytic aortitis,  urticarial vasculitis,  Kuttner’s tumor, eosinophilia, 
hypocomplementemia,  interstitial nephritis, and others. An association of 
POEMS and IgG 4-subclass related disease has been reported once previously. 
We report an additional patient with POEMS-like features and IgG 4 related 
disease.   
 
Keywords: Castleman’s Disease; fluctuating biclonal gammopathy; IgG subclass 
4 disease; monoclonal gammopathy; polyclonal hypergammaglobulinemia; 
POEMS  Syndrome  
 
 
Introduction 
 
IgG subclass 4-related diseases are a recently recognized group of disorders that 
share histologic and serologic features. Autoimmune pancreatitis was among the 
first of these illnesses to be described [Yoshida et al, 1995]. Since that time, many 
conditions have been associated with a raised IgG subclass 4 serum level and 
infiltration of tissue with IgG subclass 4 bearing plasma cells (see table 1).  
 
 Table 1 

Examples of proposed IgG 4-related systemic diseases: 

1. Mukulicz disease 

2. Inflammatory pseudotumor of the lung, liver, breast 

3. Thyroiditis 

4. Retroperitoneal fibrosis 

5. Inflammatory aortic aneurysm 

6. Sclerosing cholangitis 

7. Interstitial nephritis 

8. Chronic sclerosing sialadenitis 

9. Chronic fibrosing pancreatitis 

10.  Lacrimal gland enlargement 
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In addition, many of these patients have polyclonal hypergammaglobulinemia 
[Masaki et al, 2009].   To the best of our knowledge, an association with 
monoclonal gammopathy has been reported only once [Nishihara et al, 2011]. An 
association with biclonal gammopathy has not been reported. We wish to report a 
patient with IgG subclass 4-related disease and a fluctuating biclonal 
gammopathy. Further, the patient has many features suggestive of POEMS 
syndrome. 
 
 
Case Report: 
 
A 59-year-old woman was admitted to a local hospital with a three-day history of 
nausea, vomiting and epigastric pain. The patient denied hematemesis or melena. 
There was no history of fever or prior similar symptoms, though the patient had 
experienced occasional nausea in the preceding three months. Treatment included 
omeprazole with little improvement. Physical examination on admission 
demonstrated a blood pressure of 132/89, pulse of 89, temperature 99.2° F, and a 
respiratory rate of 18 breaths per minute. Nontender bilateral submandibular 
glands were felt and a nodular goiter was appreciated. There was mild 
hypertrichosis on the upper lip. The patient’s chest was clear and examination of 
the heart was unremarkable. Palpation of the abdomen found no masses and 
bowel sounds were present. A rectal examination was negative and the stool was 
trace positive by guaiac determination. A pelvic examination was unremarkable 
and the extremities were without edema. An ecchymosis was noted on the left arm 
and hyperpigmented patches were seen over both knees. 
 
Initial laboratory studies included a white blood count of 4.03 per cubic mm (4.5-
11.0), hemoglobin 11.4 g/dl (12-16), and hematocrit 32.9% (37-47). Platelets were 
initially clumped but a visual platelet count was estimated at 200 k/ul.     The 
RDW was 15.5% (11.5-14.5). A differential white blood cell count found 56% 
neutrophils, 23% lymphocytes, 11% monocytes and 9% eosinophils. Later the 
eosinophil count increased to 29%. A urinalysis revealed a trace of protein and a 
few bacteria. Initial serum chemistries demonstrated a sodium of 132 mmo/l (135-
145) potassium 3.8 mmol/l (3.6-5.0), chloride 107 mmol/l (97-109), cardon 
dioxide 24 mmol/l (21-31), glucose 103 mg/dl (70-105), urea nitrogen 14 mg/dl 
(7-20) creatinine 1.0 mg/dl (0.5-1.3), total protein 9.7 g/dl (6.4-8.3), albumin 2.2 
g/dl (3.1-5.1), globulin 7.5 g/dl (2.2-4.3) A/G ratio 0.3L (1.0-2.2), total bilirubin 
1.50 mg/dl (0.2-1.0), aspartate aminotransferase 33u/l (10-42), alkaline 
phosphatase 70 u/l (30-94), calcium 8.2 mg/dl (8.4-10.6), TSH 3.92 uIU/ml 
(0.465-4.68), IgA 139mg/dl (68-378), IgM 156 mg/dl (60-263), IgG 4280 mg/dl 
(694-1618), IgG lambda component 2380 mg/dl (313-723), IgG kappa component 
2670 mg/dl (629-1350). IgG subclasses were as follows: IgG1 =  2118 mg/dl (24-
1118); IgG2 = 1380 mg/dl (124-549); IgG3 = 29 mg/dl (21-134); IgG4 = 297 
mg/dl (7-89). Additional Laboratory studies are outlined in Table 2. 



 

180                                                                                               John C. Starr et al 
 
 
Table 2 

Laboratory Data 
 
            Immunologic Tests Results                     Expected value 
1. Antinuclear antibody titer positive 
2. Antinucleolar antibody titer  1:2560 
3. Anti-DNA antibody titer negative 
4. Anti-SSA antibody titer negative 
5. Anti-SSB antibody titer  negative 
6. Anticardiolipin G                          23 GPL-moderate positive     (< 15) 
7. Anticardiolipin M 15-low positive (<12) 
8. Lupus anticoagulant screen negative 
9. C and P-ANCA negative 
10. IL-5 100 pg/ml (0-5) 
11. Serum IL-6   8pg/ml (0-5) 
12. Raji cell assay  >47 ug Eq/ml (< 20) 
13. Immune complex detection by C1q >29 ug Eq/ml  (< 4) 
14. Cryoglobulins negative 
15. C4 complement 12 mg/dl (18-59) 
16. C3 complement 50 mg/dl (83-184) 
17. CH50 13  CH50^uni (101-300) 
18. Alternative pathway activity 15 units/ml (77-159) 
19. IgG gliadin antibody  3.1 EU (< 25.0) 
20. IgA gliadin antibody 5.1 EU (< 25.0) 
21. IgA transglutaminase antibody 5 units (< 20) 

Endocrinologic Tests  Results                     Expected value 

22. Rapid cortrosyn test  
          baseline  4.9 ng/dl (7.0-25.0) 
          30 minute draw 12 ng/dl   
          1 hour draw 13.8 ng/dl  
23. ACTH 47 pg/ml (0-46) 

Serologic Tests Results                     Expected value 
24. Bartonella henselae antibody IgG  negative  
25. Bartonella henselae antibody  IgM  negative  
26. EBV antibody IgM negative 
27. EBV antibody IgG 1:1280 
28. CMV antibody IgG positive 
29. CMV antibody IgM negative 
30. Helicobacter plyori antibody negative 
31. Parvovirus B19 antibody IgG 2.44 (< .80) 
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Table 2  (continued) 
 
 
 
32. Parvovirus B19 antibody IgM < .80  (< .80) 
33. Herpes virus 8 antibody IgG  less than 1 to 20 negative result 

Miscellaneous Tests Results                     Expected value
  
34. Folate  18.1 ng/ml              (> 5.4) 
35. Vitamin B12  1500 pg/ml  (180-1914) 
36. Ferritin  291 ng/ml  (8-252) 
37. VDRL negative 
38. IgE  727 u/ml (0-240) 
39. Kappa free light chain 15.9 mg/dl (0.33-1.94) 
40. Lambda free light chain 22.00 mg/dl (0.57-2.63) 
41. Kappa/Lambda FLC ratio 0.72 (0.26-1.65) 
42. Glucose-6- Phosphate Dehydrogenase 4 IU/g^Hb (8.6-18.6) 
43. Beta 2 microglobulin 4.9 mcg/ml (0-2.7) 
44. Angiotensin-converting enzyme 15 u/ml (7-46) 
45. IGF Somatostatin C 310 ng/ml (72-207) 
46. Stool ova and parasites negative 
47. Serum amylase 74 iu/l (28-100) 
48. Serum lipase 181 iu/l  (144-295) 
49. Lactate dehydrogenase 333iu/l (60-200) 
50. Plasma vascular endothelial growth factor 110 pg/ml (31-86) 
 
 
 
 
An acute abdominal series exhibited slight cardiomegaly and a tortuous aorta. 
Mediastinal lymphadenopathy could not be excluded. No free air was seen under 
the diaphragm and there were no infiltrates. A nonspecific bowel gas pattern was 
appreciated. No evidence of obstruction was noted. An upper gastrointestinal 
series found diffuse thickening of the gastric wall from the esophagogastric 
junction to the gastric fundus and body of the stomach 
 
Computerized tomography of the abdomen and pelvis disclosed extensive 
lymphadenopathy in the retroperitoneum, porta hepatis, mesenteric and ileal chain 
nodes. Cysts were seen in the liver. The spleen was not enlarged. The right kidney 
was atrophic. Two bones scans demonstrated no sclerosis.  
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Two lymph node biopsies were completed, one from the right inguinal area and 
one from the right iliac node chain. Benign follicular and interfollicular lymphoid 
hyperplasia was demonstrated. No malignant cells were seen. Plasma cell stains 
for IgG 4 and IgG were carried out. There were over 20 IgG subclass 4 plasma 
cells per high-powered field. (See figure 1.) Flow cytometry demonstrated a 
mixed population of T and B cells. PCR determinations for immunoglobulin 
heavy chain rearrangement showed a reactive population of B cells. Stains for 
amyloid were negative. Two bone marrow aspirations and biopsies were done. 
The first showed 10% plasma cells and the second 23% plasma cells. No 
granuloma or tumor cells were appreciated. Because of a mixture of kappa and 
lambda light chains, a polyclonal process was initially suspected.  
 
 
 
 
 
 

 
    
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1: Plasma cells.  More than 20 IgG subclass 4 plasma cells per high-power 
field. 
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A biopsy of the duodenum exhibited chronic inflammation with no evidence of 
Whipple’s bacilli. Stains of the duodenal biopsy tissue reacted strongly with IgG 
subclass 4 with a ratio of IgG 4 plasma cells to total IgG plasma cells of over 
40%. (See figure 2.)  Fine needle aspiration of thyroid gland showed a benign 
nodular goiter with Hurthle cell features. 
 
 
 
 
 

   
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2: Stains of the duodenal biopsy tissue showing a strong reaction with IgG 
subclass 4 with a ratio of IgG 4 plasma cells to total IgG plasma cells of over 
40%. 
 
 
 
Three months after the onset of the patient’s illness, prednisone was begun at a 
dose of 40 mg/day. There was prompt improvement in the patient’s symptoms. 
However, five months after the onset of her illness, the patient complained of 
paresthesias in her legs. Two nerve conduction studies were completed separated 
by eight months. Widespread sensorineural polyneuropathy was found. Thirteen 
months later, the patient developed bilateral pneumonia requiring chest tube 
placement for empyema. Streptococcus pneumoniae was grown from blood 
cultures. Stains of a pleural biopsy did not show IgG subclass 4 bearing plasma 
cells.  Following recovery, the patient has remained well on low dose prednisone 
therapy.  It should be noted that at no time did our patient manifest serositis, 
arthritis, dermatitis, nephritis, photosensitivity, oral ulcers, Raynaud’s 
phenomenon, or other clinical features of systemic lupus erythematosus. 
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Discussion 
 
The diagnosis of IgG subclass 4-related diseases generally requires a compatible 
clinical picture and infiltration of tissues with more that 10 IgG subclass 4 plasma 
cells per high-powered field or a ratio of IgG subclass 4 to total IgG cells of more 
than 40-50% [Masaki et al, 2009; Khosroshahi et al, 2010; Lindstorm et al, 2010].  
Our patient met both of these criteria, albeit in different tissues.  Additionally, 
other histologic changes in the biopsied lymph nodes (distinct mantle zone, 
lymphoid hyperplasia and increased vascularity) were compatible with IgG 
subclass 4-related disease. Further, the patient’s serum IgG subclass 4 was 
elevated. 
 
A notable aspect of the patient’s illness was a fluctuating biclonal gammopathy 
with identical migration of the kappa and lambda gammopathies (Figure 3).  
 

 
 
 
 
 
 
Figure 3: Serum protein electrophoresis 
showing M spike in the gamma region. 
Immunofixation studies found a biclonal 
gammopathy with co-migration of IgG kappa 
and IgG lambda proteins. (performed at Mayo 
Medical Laboratories) 
 

 
Both kappa and lambda light chains were identified in the patient’s bone marrow 
and a polyclonal process was initially mistakenly suspected. However, careful 
analysis of the immunofixation studies demonstrated co-migration of two 
independent monoclonal gammopathies.  This study was carried out at the Mayo 
Clinic and duplicated in our laboratory. Furthermore, the monoclonal 
gammopathies waxed and waned with corticosteroid therapy. With corticosteroid 
therapy both gammopathies changed to a polyclonal pattern and then returned to a 
completely normal pattern (Figures 4,5). When corticosteroids were stopped, the 
polyclonal gammopathies returned followed by the biclonal gammopathy only to 
disappear again with resumption of corticosteroid therapy. Kyle et al [2002] have 
reported that 3% of monoclonal gammopathies of unknown significance are 
biclonal and that 5% of monoclonal gammopathies disappear with therapy.  
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Figure 4: Serum protein electrophoresis 
after 4 months of corticosteroid therapy 
showing polyclonal increase in gamma 
globulin. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5: Serum protein electrophoresis 
after 19 months of corticosteroid therapy 

showing a normal pattern. 
 

Our patient had many of the features of the POEMS syndrome including 
polyneuropathy, a clonal plasma cell disorder, lymphadenopathy, adrenal and 
thyroid disorders and an elevated vascular endothelial growth factor 
[Dispenzieri, 2007]. We found no evidence of sclerotic bone lesions on nuclear 
scans and node biopsies did not show Castleman’s disease which is often 
associated with POEMS syndrome. Interestingly, Sato et al [2010] have recently 
emphasized that IgG subclass 4-related disease mimics Castleman’s disease 
both clinically and histologically. Furthermore, Nishhihara, et al [2011] have 
recently reported a case of POEMS syndrome in association with IgG4-related 
autoimmune pancreatitis [3].  Figure 6 is a Venn diagram illustrating a possible 
relationship between IgG subclass 4 disease, POEMS and Castleman’s disease.  
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Figure 6: Proposed relationship between IgG subclass 4-related disease, POEMS 
and Castleman’s disease. 
 
 
 
Immune aberrations are not uncommon in IgG subclass 4-related disease and such 
was the case in our patient [Sota et al, 2010; Saeju et al, 2009].  These have 
included eosinophilia, hypocomplementemia, hypergammaglobulinemia, immune 
complexes, elevated IgE, antinuclear antibodies and others. Many of the 
conditions listed in table 1 are suspected of being of immune origin. Interestingly, 
IgG subclass 4 does not fix complement and its role in the pathogenesis of IgG 
subclass 4-related diseases is unclear. 
 
IgG subclass 1 was elevated in our patient and in at least one other case of IgG 
subclass 4-related disease [Dhobales et al, 2009]. It has been proposed that IgG 
subclass 1 fixes complement in IgG subclass 4-related disease and lowers 
complement levels [Dhobales et al, 2009].  Formation of immune complexes is 
another possible explanation for hypocomplementemia in this condition [Hamano 
et al, 2001]. As reported by others, the presence of hypocomplementemia may 
actually be a clue to IgG subclass 4-related disease [Saeki et al, 2009]. 
 
Recently a role for Th2 CD4 lymphocytes has been suspected in one form of IgG 
subclass 4-related disease, i.e., lacrimal gland enlargement [Kanari et al, 2010]. A 
product of CD4 lymphocytes, IL-10, is known to promote IgG subclass 4  
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production. Another product of CD4 lymphocytes, IL-5, was elevated in our 
patient and may be related to the eosinophilia we observed. 
 
The upper gastrointestinal series in our patient disclosed diffuse thickening of the 
gastric wall from the esophagogastric junction to the gastric fundus. No ulcers 
were seen on upper endoscopy, but the patient did complain of epigastric distress. 
Biopsies of the duodenum found marked inflammation and were strongly positive 
for IgG subclass 4 plasma cells. The ratio of IgG subclass 4 plasma cells to total 
IgG cells was over 40%. Involvement of the duodenum by IgG subclass 4 plasma 
cells has recently been proposed as a marker of autoimmune pancreatitis [Moon et 
al, 2010]. Our patient had no evidence of pancreatitis and the computerized 
tomogram of the abdomen exhibited no pancreatic enlargement.  
 
 

Conclusion 
 

In summary, we present a case of a 59-year-old woman with a lymphoma-like 
illness that proved to be secondary to IgG subclass 4-related disease. The patient 
responded dramatically to low doses of prednisone and has remained stable during 
the past four years. Additionally, our patient demonstrated many of the features of 
the POEMS syndrome. Speculation is offered that there may be a relationship 
between IgG subclass 4-related disease, POEMS and Castleman’s disease.  

 

References 
 
S. Dhobale, C. Bedetti, P. Killian, M. Ilyas, J. Liput, K. Jasnosz, and P. Giclas, 

IgG4 related sclerosing disease with multiple organ involvements and 
response to corticosteroid treatment. Journal of Clinical Rheumatology, 15 
(2009), 354-357.  

A. Dispenzieri, POEMS syndrome. Blood Review, 21 (2007) 285-299.  
H. Hamano, S. Kawa, A. Horiuchi, H. Unno, N. Furuya, T. Akamatsu, M. 

Fukushima M and et al.  High serum IgG4 concentrations in patients with 
sclerosing pancreatitis. New England  Journal of  Medicine. 344  (2001), 
732-8.   

H. Kanari, S. Kagami, D. Kashiwakuma, Y. Oya, S. Furuta, K. Ikeda, A. Suto, 
and et al. Role of Th2 cells in IgG4-related lacrimal gland enlargement. 
International Archives of Allergy and Immunology, 152 (2010), 47-53.  

A. Khosroshahi, D.B. Bloch, V. Deshpande, and J.H. Stone. Rituximab therapy 
leads to rapid decline of serum IgG4 levels and prompt clinical improvement 
in IgG4-related systemic disease. Arthritis and Rheumatism, 62 (2010), 
1755-1762. 



 

188                                                                                               John C. Starr et al 
 
 
 
R.A. Kyle, T.M. Therneau, S.V. Rajkumar, J.R. Offord, D.R. Larson, M.F. Plevak 

, and L.J. Melton 3rd.  A long-term study of prognosis in monoclonal 
gammopathy of undetermined significance. New England Journal of  
Medicine, 346 (2002), 564-569. 

K.M. Lindstrom, J.B. Cousar, and M.B. Lopes,  IgG4-related meningeal disease: 
clinico-pathological features and proposal for diagnostic criteria. Acta 
Neuropathologica, 120 (2010), 765-776. 

Y. Masaki, L. Dong, N. Kurose, K. Kitagawa,Y. Morikawa, M. Yamamoto, H. 
Takahashi , and et al. Proposal for a new clinical entity, IgG4-positive 
multiorgan lymphoproliferative syndrome: analysis of 64 cases of IgG4-
related disorders.  Annals of the Rheumatic Diseases, 68 (2009), 1310-1315. 

S.H. Moon, M.H. Kim,  do. H. Park, T.J. Song, J. Eum, S.S. Lee, D.W.Seo, and et 
al. IgG4 immunostaining of duodenal papillary biopsy specimens may be 
useful for supporting a diagnosis of autoimmune pancreatitis. 
Gastrointestinal Endoscopy, 71 (2010), 960-966.  

H. Nishihara, J. Ogasawara, M. Koga, M. Omoto, M. Kawai, and T. Kanda. A 
case of POEMS syndrome with enlarged pancreas due to IgG4-related 
autoimmune pancreatitis. Rishhho Shinkeigaku, 51 (2011), 417 

T. Saeki, T. Ito, H. Yamazaki, N. Imai, and S. Nishi.  Hypocomplementemia of 
unknown etiology: an opportunity to find cases of IgG4-positive multi-organ 
lymphoproliferative syndrome. Rheumatology  International, 30 (2009), 99-
103.  

Y. Sato, M. Kojima, K. Takata, T. Morito, H. Asaoku, T. Takeuchi, K. 
Mizobuchi, and et al. Systemic IgG4-related lymphadenopathy: a clinical and 
pathologic comparison to multicentric Castleman’s's disease. Modern 
Pathology, 22 (2009), 589-599.  

Y. Sato, K. Notohara, M. Kojima, K. Takata, Y. Masaki, and T. Yoshino. IgG4-
related disease: historical overview and pathology of hematological 
disorders. Pathology International, 60 (2010), 247-258.  

K. Yoshida, F. Toki, T. Takeuchi, S. Watanabe, K. Shiratori, and N. Hayashi. 
Chronic pancreatitis caused by an autoimmune abnormality. Proposal of the 
concept of autoimmune pancreatitis. Digestive Diseases and Sciences, 40 
(1995), 1561-1568.  

 
 
Received: June, 2012 
 
 


