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Abstract: Celiac disease (CD) is a systemic autoimmune disease driven by gluten-ingestion in
genetically predisposed individuals. Although it primarily affects the small bowel, CD can also
involve other organs and manifest as an extraintestinal disease. Among the extraintestinal features of
CD, hematologic ones are rather frequent and consist of anemia, thrombocytosis (thrombocytopenia
also, but rare), thrombotic or hemorrhagic events, IgA deficiency, hyposplenism, and lymphoma.
These hematologic alterations can be the sole manifestation of the disease and should prompt for CD
testing in a suggestive clinical scenario. Recognition of these atypical, extraintestinal presentations,
including hematologic ones, could represent a great opportunity to increase the diagnostic rate of CD,
which is currently one of the most underdiagnosed chronic digestive disorders worldwide. In this
review, we summarize recent evidence regarding the hematological manifestations of CD, with focus
on practical recommendations for clinicians.
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1. Introduction

Celiac disease (CD) is a chronic, autoimmune condition triggered by gluten ingestion in genetically
susceptible individuals. It can develop at any time throughout the life of individuals carrying the
predisposing DQ2/DQ8 haplotype, leading to a gluten-dependent small-bowel inflammation consisting
of villous atrophy and crypt hyperplasia. As gluten is the culprit in driving the autoimmune-mediated
villous atrophy, its removal from the diet of CD patients leads to symptom relief, restoring of small
bowel mucosa, and avoidance of complications. CD has an overall prevalence of about 1% worldwide,
with higher rates reported in Northern European countries [1,2].

CD is nowadays widely recognized as a systemic disorder and not only a disease of the small
bowel, as many of the adults diagnosed with CD present with extraintestinal manifestations. In fact,
the typical presentation with malabsorption syndrome is seen mostly in children and quite rare in
adults, who often present with mild, intermittent, and low-intensity digestive symptoms and a wide
spectrum of extraintestinal manifestations [3–6].

The extraintestinal features of CD include a wide range of rheumatologic, neurologic, hematologic,
endocrine, metabolic, and dermatologic manifestations [6–9]. Among them, hematologic findings are
one of the most frequent presentations, and sometimes, they can represent the sole manifestation of the
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disease [10]. In this setting, a high index of suspicion for CD is needed in patients with unexplained,
isolated hematological abnormalities, and this depends on better awareness among physicians of
general medicine-related specialties [11].

The hematological features of CD include a variety of conditions—anemia, platelet alterations
(thrombocytopenia/thrombocytosis), hemorrhagic or thrombotic events, IgA deficiency, hyposplenism,
and the fearful lymphoma (Table 1) [12,13].

A high frequency of hematologic alterations (84%) has been reported in CD patients ever since
decades ago [14]. Still, there is a high burden of missed CD cases and significant diagnostic delay in
frequent clinical situations, such as chronic, unresponsive iron-deficiency anemia. Better recognition
of the hematologic findings could be a window of opportunity to increase the diagnostic rate of CD,
which is known to be severely underdiagnosed [15]. Although currently available guidelines from the
American College of Gastroenterology (ACG), British Society of Gastroenterology (BSG), European
Society for Pediatric Gastroenterology, Hepatology, and Nutrition (ESPGHAN), and European Society
for the Study of Coeliac Disease (ESsCD) [16–19] approach some of these hematological features of CD,
others are not very well reported.

Our aim was to perform a review of recent literature data regarding hematologic manifestations
of CD and their management. For this purpose, we performed a literature search on two
databases—PubMed and Embase—from 2010 onwards, using the MESH term "celiac disease"
and several keywords referring to the associated hematological features: “hematology”, “anemia”,
“thrombocytosis”, “thrombocytopenia”, “hemorrhage”, “thrombosis”, “coagulation”, “IgA deficiency”,
“spleen”, and “lymphoma”. Articles identified from this search strategy were checked for access to
abstract in English and then further evaluated for relevance to the topic. Clinically significant full-text
articles were selected for inclusion in this review; also, references of selected articles were further
checked for additional possible meaningful articles, which were not identified by the initial search.

In this review, updated knowledge regarding hematologic manifestations of CD is summarized in
accordance with recent data published in the literature.

Table 1. Hematologic manifestations of celiac disease (CD).

Hematologic Feature Frequency Proposed Mechanism

Anemia Common Most frequently iron-deficiency, but may be
also due to folate, B12 or copper deficiency

Thrombocytopenia Rare Autoimmunity

Thrombocytosis Relatively common Iron-deficiency, hyposplenism

Hemorrhagic events Rare Vitamin K deficiency

Thrombotic events Rare Hyperhomocystinemia, elevated levels of
other procoagulants, protein C/S deficiency

Hyposplenism Common Autoimmunity

IgA deficiency Relatively common Associated conditions

Lymphoma Rare Refractory CD

2. Anemia

Anemia in CD patients is multifactorial in etiology; however, iron-deficiency anemia (IDA) is the
most common reported [20]. Laboratory workup for IDA can reveal anemia, low mean corpuscular
volume, low serum iron, low serum ferritin or anisocytosis (increased red blood cell distribution
width) [21]. The main mechanism for IDA in CD is related to malabsorption, as the site of iron
absorption—the proximal duodenum—is almost always involved [12]. Severity of iron malabsorption
seems to be related to the extent of atrophy along the small bowel, as recent data on ultra-short CD
(CD limited to the duodenal bulb) have reported lower proportion of ferritin deficiency in this group
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compared to extensive CD, both in children and adults [22,23]. Interestingly, anemia in CD is not only
related to gluten-driven damage of the bowel mucosa, as it was also reported in patients with positive
serology before development of atrophy [24]; this reinforces the need for CD testing in IDA patients
and early recommendation of a gluten-free diet in these potential CD patients (the so called “celiac
trait”) with extraintestinal manifestations [25].

IDA is one of the most frequent extraintestinal presentations of CD and, according to current
guidelines, is an indication for CD screening. According to a recent systematic review and meta-analysis,
3.2% of patients with IDA have biopsy-proven CD [26]. Conversely, up to half of newly diagnosed CD
patients, both children and adults, have anemia [10,27–29]. In this setting, some authors have even
proposed routine duodenal biopsies in IDA patients as a case finding strategy for CD, but this has not
proven cost-effective [30–32]. As such, the first step in evaluating the suspicion of CD in IDA patients
remains serological testing [33], as it is currently recommended in guidelines [34].

One of the characteristics of IDA in CD is refractoriness to oral iron supplements [35].
If symptomatic, correction of anemia can be done by intravenous iron; otherwise, it usually restores
in parallel with the histological recovery of atrophic mucosa on gluten-free diet [36]. Lack of anemia
correction on follow-up visits should prompt for search of other causes (colonoscopy, capsule endoscopy)
and evaluation for refractory CD [37].

Sharing the same site of absorption as iron, folate deficiency can also occur in CD, leading to
macrocytic (or normocytic when deficits are combined) anemia; additionally, we should take into
account that normocytic anemia does not rule out IDA, as up to 40% of patients with IDA have normal
mean corpuscular volume [38]. Studies have reported up to one fifth of patients having low folate
levels [27].

Vitamin B12 deficiency was considered theoretically to be less common in CD, as its absorption
takes place in the terminal ileum, which is infrequently involved. However, studies have reported
significant proportions for B12 deficiency also [20,27].

Anemia of chronic disease, defined by anemia with high ferritin levels and inflammatory syndrome,
has been also described in CD [39,40]. Associated aplastic anemia has also been reported in isolated
cases [41–43].

3. Hemorrhagic and Thrombotic Events

Hemorrhagic events can be the presenting feature of CD, including cases of celiac crisis with
profound malabsorption and coagulation deficits [44]. A recent review of the literature has found only
case reports of hemorrhagic events, comprising otorhinolaryngology, digestive, urology, muscular
and alveolar bleeding (the latter defining the Lane Hamilton syndrome) [45]. The mechanism behind
hemorrhagic diathesis in CD is mainly represented by vitamin K deficiency, while some studies have
also theorized mimicry between factor XIII and tissue transglutaminase [45,46]. Management of
hemorrhage consists of intravenous vitamin K and GFD, along with specific measures according to
bleeding site.

With respect to thrombotic events, they can also be the prime manifestation of CD. Most cases
report on venous thrombosis (deep venous thrombosis, pulmonary embolism, cerebral venous
thrombosis, intraabdominal thrombosis), while arterial events have been rarely described [12,47–50].
In addition to case reports, an increased risk of venous thromboembolism has been shown in large
cohort studies [51]. Among the proposed mechanisms, hyperhomocystinemia, protein C/S deficiency,
high titers of anti-phospholipid antibodies, and platelet abnormalities have been quoted [52,53].

Although rarer than anemia, hemorrhagic/thrombotic events as a manifestation of CD should be
acknowledged accordingly, as they can be of significant clinical impact.

4. Lymphoma

CD patients are known to be at increased risk for developing malignancies [54]. Among
them, lymphoma is the most fearful complication of CD, as it has a dismal prognosis. In a large
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population-based case-control study, the odds ratio for developing T-cell lymphoma after a prior
diagnosis of CD was 35.8 (95% CI 27.1–47.4) [55]. Patients at risk for lymphoma are those with
persistent villous atrophy, meaning those with refractory CD. The absolute risk of lymphoma, while
increased, remains low—among 1000 patients with CD followed for 10 years, 7 out of 1000 will develop
lymphoma, while the risk is 10/1000 in those with persistent villous atrophy and 4/1000 in healing
(similar to that of general population) [56]. Management of lymphoma is multimodal oncologic
treatment, but prognosis is often poor.

5. Hyposplenism and Susceptibility to Infections

Spleen dysfunction with hyposplenism has also been reported in CD patients. Its underlying
mechanism seems to be related to antibody deposits in the spleen [57]. On a peripheral blood smear,
one can find some characteristic changes of hyposplenism such as Howell–Jolly bodies, acanthocytes,
and target cells [13].

Measuring spleen size is of interest in case of suspected/confirmed CD, as some small-sampled
studies have linked splenic hypotrophy with CD and other have shown an association of small spleen
volume with refractory CD [58–60].

Along with the changes in size, functional hyposplenism is of importance in CD patients, as it can
lead to thrombocytosis and susceptibility to infections, especially encapsulated bacteria (Streptococcus
pneumoniae, Haemophilus influenzae, Neisseria meningitidis) [13]. Immunization against these bacteria
should be recommended in CD patients [61,62].

Susceptibility to infections is not only related to hyposplenism, as other factors may also
contribute—malnutrition, vitamin D deficiency, altered mucosal permeability and gut microbiota.
Increased rates of infections in CD patients have been reported for influenza, herpes zoster, pneumonia,
tuberculosis, and Clostridium difficile [63–66]. However, the risk of infections requiring hospitalization
does not seem to be influenced by mucosal healing [67].

6. IgA Deficiency

There is a strong association between CD and IgA deficiency, meaning that 2%–3% of CD patients
have IgA deficiency and about 8% of individuals with IgA deficiency have CD [13]. Several clinical
consequences arise: First, there is the susceptibility to develop other small-bowel diseases such as
inflammatory bowel disease or parasite infections (Giardiasis for example, which can histologically
mimic CD), then there is the issue regarding diagnosis of CD in these patients, as IgA-based serology
can lead to false-negative results (for this reason testing for suspicion of CD includes total serum IgA
dosing or both IgA and IgG-based serology), and last, there is a risk of serious transfusion reactions in
patients with anti-IgA antibodies [68,69].

7. Conclusions

While classical presentations of CD with typical malabsorption syndrome are becoming
exceptional, extraintestinal forms are now considered the predominant ones. Among the wide
range of extraintestinal features, hematologic-related ones are quite frequent, and they can be the sole
manifestation of the disease. IDA is the most frequent hematologic feature of CD, and screening for CD
should not be missed in patients with unexplained and refractory to iron-supplementation IDA. Earlier
markers of iron-deficiency (alteration in hematological indices of red blood cells) and also changes
in platelet numbers should also prompt for testing in a suggestive clinical setting. Hemorrhagic
or thrombotic events, otherwise unexplained, can also be the presenting feature of CD. Not least,
IgA deficiency and evidence of small-bowel lymphoma should prompt for CD testing. A diagnosis of
CD should be always kept in mind in front of a patient with unexplained hematologic abnormalities.
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manifestations of pediatric celiac disease at the time of diagnosis and efficiency of gluten free diet. Turk. J.
Med. Sci. 2015, 45, 663–667. [CrossRef]

11. Jinga, M.; Popp, A.; Balaban, D.V.; Dima, A.; Jurcut, C. Physicians’ attitude and perception regarding celiac
disease: A questionnaire-based study. Turk. J. Gastroenterol. 2018, 29, 419–426. [CrossRef] [PubMed]

12. Baydoun, A.; Maakaron, J.E.; Halawi, H.; Abou Rahal, J.; Taher, A.T. Hematological manifestations of celiac
disease. Scand. J. Gastroenterol. 2012, 47, 1401–1411. [CrossRef] [PubMed]

13. Halfdanarson, T.R.; Litzow, M.R.; Murray, J.A. Hematologic manifestations of celiac disease. Blood 2007, 109,
412–421. [CrossRef] [PubMed]

14. Croese, J.; Harris, O.; Bain, B. Coeliac disease. Haematological features, and delay in diagnosis. Med. J. Aust.
1979, 2, 335–338. [PubMed]

15. Green, P.H. Where are all those patients with Celiac disease? Am. J. Gastroenterol. 2007, 102, 1461–1463.
[CrossRef] [PubMed]

16. Rubio-Tapia, A.; Hill, I.D.; Kelly, C.P.; Calderwood, A.H.; Murray, J.A. American College of Gastroenterology.
ACG clinical guidelines: Diagnosis and management of celiac disease. Am. J. Gastroenterol. 2013, 108,
656–676. [CrossRef] [PubMed]

17. Ludvigsson, J.F.; Bai, J.C.; Biagi, F.; Card, T.R.; Ciacci, C.; Ciclitira, P.J.; Green, H.R.; Hadjivassiliou, M.;
Holdoway, A.; Van Hee, D.A.; et al. BSG Coeliac Disease Guidelines Development Group; British Society of
Gastroenterology. Diagnosis and management of adult coeliac disease: Guidelines from the British Society
of Gastroenterology. Gut 2014, 63, 1210–1228. [CrossRef] [PubMed]

18. Husby, S.; Koletzko, S.; Korponay-Szabó, I.R.; Mearin, M.L.; Phillips, A.; Shamir, R.; Troncone, R.;
Giersiepen, K.; Branski, D.; Catassi, C.; et al. ESPGHAN Working Group on Coeliac Disease Diagnosis;
ESPGHAN Gastroenterology Committee; European Society for Pediatric Gastroenterology, Hepatology, and
Nutrition guidelines for the diagnosis of coeliac disease. J. Pediatr. Gastroenterol. Nutr. 2012, 54, 136–160.
[CrossRef]

19. Al-Toma, A.; Volta, U.; Auricchio, R.; Castillejo, G.; Sanders, D.S.; Cellier, C.; Mulder, C.J.; Lundin, K.E.A.
European Society for the Study of Coeliac Disease (ESsCD) guideline for coeliac disease and other
gluten-related disorders. UEG J. 2019, 7, 583–613. [CrossRef]

http://dx.doi.org/10.3748/wjg.v18.i42.6036
http://www.ncbi.nlm.nih.gov/pubmed/23155333
http://dx.doi.org/10.1016/j.cgh.2017.06.037
http://www.ncbi.nlm.nih.gov/pubmed/29551598
http://dx.doi.org/10.1038/nrgastro.2015.131
http://www.ncbi.nlm.nih.gov/pubmed/26260366
http://dx.doi.org/10.3390/nu10050602
http://www.ncbi.nlm.nih.gov/pubmed/29757210
http://dx.doi.org/10.1159/000369541
http://www.ncbi.nlm.nih.gov/pubmed/25925916
http://dx.doi.org/10.3390/nu10070800
http://dx.doi.org/10.3906/sag-1402-169
http://dx.doi.org/10.5152/tjg.2018.17236
http://www.ncbi.nlm.nih.gov/pubmed/30249556
http://dx.doi.org/10.3109/00365521.2012.706828
http://www.ncbi.nlm.nih.gov/pubmed/22861356
http://dx.doi.org/10.1182/blood-2006-07-031104
http://www.ncbi.nlm.nih.gov/pubmed/16973955
http://www.ncbi.nlm.nih.gov/pubmed/514176
http://dx.doi.org/10.1111/j.1572-0241.2007.01167.x
http://www.ncbi.nlm.nih.gov/pubmed/17593160
http://dx.doi.org/10.1038/ajg.2013.79
http://www.ncbi.nlm.nih.gov/pubmed/23609613
http://dx.doi.org/10.1136/gutjnl-2013-306578
http://www.ncbi.nlm.nih.gov/pubmed/24917550
http://dx.doi.org/10.1097/MPG.0b013e31821a23d0
http://dx.doi.org/10.1177/2050640619844125


Medicina 2019, 55, 373 6 of 8

20. Berry, N.; Basha, J.; Varma, N.; Varma, S.; Prasad, K.K.; Vaiphei, K.; Vaiphei, N.; Sinha, S.K.; Kochhar, R.
Anemia in celiac disease is multifactorial in etiology: A prospective study from India. JGH Open 2018, 2,
196–200. [CrossRef]

21. Balaban, D.V.; Popp, A.; Beata, A.; Vasilescu, F.; Jinga, M. Diagnostic accuracy of red blood cell distribution
width-to-lymphocyte ratio for celiac disease. Rev. Romana Med. Lab. 2018, 26, 45–50. [CrossRef]

22. Mooney, P.D.; Kurien, M.; Evans, K.E.; Rosario, E.; Cross, S.S.; Vergani, P.; Hadjivassiliou, M.; Murray, J.A.;
Sanders, D.S. Clinical and immunologic features of ultra-short celiac disease. Gastroenterology 2016, 150,
1125–1134. [CrossRef] [PubMed]

23. Doyev, R.; Cohen, S.; Ben-Tov, A.; Weintraub, Y.; Amir, A.; GalaiHadar, T.; Moran-Lev, H.; Yerushalmy-Feler, A.
Ultra-short celiac disease is a distinct and milder phenotype of the disease in children. Dig. Dis. Sci. 2019, 64,
167–172. [CrossRef] [PubMed]

24. Repo, M.; Lindfors, K.; Mäki, M.; Heini, H.; Kaija, L.; Marja-Leena, L.; Päivi, S.; Katri, S.; Kalle, K. Anemia
and Iron Deficiency in Children with Potential Celiac Disease. J. Pediatr. Gastroenterol. Nutr. 2017, 64, 56–62.
[CrossRef] [PubMed]

25. Popp, A.; Maki, M. Gluten-induced extra-intestinal manifestations in potential celiac disease-celiac trait.
Nutrients 2019, 11, 320. [CrossRef] [PubMed]

26. Mahadev, S.; Laszkowska, M.; Sundstrom, J.; Björkholm, M.; Lebwohl, B.; Green, P.H.R.; Ludvigsson, J.F.
Prevalence of celiac disease in patients with iron deficiency anemia—A systematic review and meta-analysis.
Gastroenterology 2018, 155, 374–382. [CrossRef] [PubMed]

27. Wierdsma, N.J.; van Bokhorst-de van der Scheuren, M.A.; Berkenpas, M.; Mulder, C.J.J.; Van Bodegraven, A.A.
Vitamin and mineral deficiencies are highly prevalent in newly diagnosed celiac disease patients. Nutrients
2013, 5, 3975–3992. [CrossRef]

28. Deora, V.; Aylward, N.; Sokoro, A.; El-Matary, W. Serum vitamins and minerals at diagnosis and follow-up
in children with celiac disease. J. Ped. Gastroenterol. Nutr. 2017, 65, 185–189. [CrossRef]

29. Laurikka, P.; Nurminen, S.; Kivelä, L.; Kurppa, K. Extraintestinal manifestations of celiac disease: Early
detection for better long-term outcomes. Nutrients 2018, 10, 1015. [CrossRef]

30. Herrod, P.J.J.; Lund, J.N. Random duodenal biopsy to exclude coeliac disease as a cause of anaemia is not
cost-effective and should be replaced with universally performed pre-endoscopy serology in patients on a
suspected cancer pathway. Tech. Coloproctol. 2018, 22, 121–124. [CrossRef]

31. Grisolano, S.W.; Oxentenko, A.S.; Murray, J.A.; Burgart, L.J.; Dierkhising, R.A.; Alexander, J.A. The usefulness
of routine small bowel biopsies in evaluation of iron deficiency anemia. J. Clin. Gastroenterol. 2004, 38,
756–760. [CrossRef] [PubMed]

32. Mandal, A.K.; Mehdi, I.; Munshi, S.K.; Lo, T.C. Value of routine duodenal biopsy in diagnosing coeliac
disease in patients with iron deficiency anaemia. Postgrad. Med. J. 2004, 80, 475–477. [CrossRef] [PubMed]

33. Lau, M.S.; Mooney, P.; White, W.; Appleby, V.; Moreea, S.; Haythem, I.; Elias, J.E.; Bundhoo, K.; Corbett, G.D.;
Wong, L.; et al. Pre-endoscopy point of care test (Simtomax- IgA/IgG-Deamidated Gliadin Peptide) for coeliac
disease in iron deficiency anaemia: Diagnostic accuracy and a cost saving economic model. BMC Gastroenterol.
2016, 16, 115.

34. Goddard, A.F.; James, M.W.; McIntyre, A.S.; Scott, B.B. British Society of Gastroenterology. Guidelines for
the management of iron deficiency anaemia. Gut 2011, 60, 1309–1316. [CrossRef] [PubMed]

35. Hershko, C.; Patz, J. Ironing out the mechanism of anemia in celiac disease. Hematologica 2008, 93, 1761–1765.
[CrossRef] [PubMed]

36. Jericho, H.; Sansotta, N.; Guandalini, S. Extraintestinal Manifestations of Celiac Disease: Effectiveness of the
Gluten-Free Diet. J. Pediatr. Gastroenterol. Nutr. 2017, 65, 75–79. [CrossRef]

37. Hopper, A.D.; Leeds, J.S.; Hurlstone, D.P.; Hadjivassiliou, M.; Drew, K.; Sanders, D.S. Are lower
gastrointestinal investigations necessary in patients with coeliac disease? Eur. J. Gastroenterol. Hepatol. 2005,
17, 617–621. [CrossRef]

38. Johnson-Wimbley, T.D.; Graham, D.Y. Diagnosis and management of iron deficiency anemia in the 21st
century. Adv. Gastroenterol. 2011, 4, 177–184. [CrossRef]

39. Harper, J.W.; Holleran, S.F.; Ramakrishnan, R.; Bhagat, G.; Green, P.H. Anemia in celiac disease is multifactorial
in etiology. Am. J. Hematol. 2007, 82, 996–1000. [CrossRef]

http://dx.doi.org/10.1002/jgh3.12073
http://dx.doi.org/10.1515/rrlm-2017-0040
http://dx.doi.org/10.1053/j.gastro.2016.01.029
http://www.ncbi.nlm.nih.gov/pubmed/26836585
http://dx.doi.org/10.1007/s10620-018-5323-x
http://www.ncbi.nlm.nih.gov/pubmed/30311150
http://dx.doi.org/10.1097/MPG.0000000000001234
http://www.ncbi.nlm.nih.gov/pubmed/27101536
http://dx.doi.org/10.3390/nu11020320
http://www.ncbi.nlm.nih.gov/pubmed/30717318
http://dx.doi.org/10.1053/j.gastro.2018.04.016
http://www.ncbi.nlm.nih.gov/pubmed/29689265
http://dx.doi.org/10.3390/nu5103975
http://dx.doi.org/10.1097/MPG.0000000000001475
http://dx.doi.org/10.3390/nu10081015
http://dx.doi.org/10.1007/s10151-018-1756-7
http://dx.doi.org/10.1097/01.mcg.0000139034.38568.51
http://www.ncbi.nlm.nih.gov/pubmed/15365400
http://dx.doi.org/10.1136/pgmj.2003.014670
http://www.ncbi.nlm.nih.gov/pubmed/15299158
http://dx.doi.org/10.1136/gut.2010.228874
http://www.ncbi.nlm.nih.gov/pubmed/21561874
http://dx.doi.org/10.3324/haematol.2008.000828
http://www.ncbi.nlm.nih.gov/pubmed/19050064
http://dx.doi.org/10.1097/MPG.0000000000001420
http://dx.doi.org/10.1097/00042737-200506000-00005
http://dx.doi.org/10.1177/1756283X11398736
http://dx.doi.org/10.1002/ajh.20996


Medicina 2019, 55, 373 7 of 8

40. Bergamaschi, G.; Markopoulos, K.; Albertini, R.; Sabatino, A.D.; Biag, F.; Ciccocioppo, R.; Arbustini, E.;
Corazza, G.R. Anemia of chronic disease and defective erythropoetin production in patients with celiac
disease. Hematologica 2008, 93, 1785–1791. [CrossRef]

41. Badyal, R.K.; Sachdeva, M.U.; Varma, N.; Thapa, B.R. A rare association of celiac disease and aplastic anemia:
Case report of a child a review of the literature. Pediatr. Dev. Pathol. 2014, 17, 470–473. [CrossRef] [PubMed]

42. Basu, A.; Ray, Y.; Bowmik, P.; Rahman, M.; Dikshit, N.; Goswami, R.P. Rare association of coeliac disease with
aplastic anemia. report of a case from India. Indian J. Hematol. Blood Transfus. 2014, 30, 208–211. [CrossRef]
[PubMed]

43. Chatterjee, S.; Dey, P.K.; Roy, P.; Sinha, M.K. Celiac disease with pure red cell aplasia: An unusual hematologic
association in pediatric age group. Indian J. Hematol. Blood Transfus. 2014, 30, 383–385. [CrossRef] [PubMed]

44. Balaban, D.V.; Dima, A.; Jurcut, C.; Popp, A.; Jinga, M. Celiac crisis, a rare occurrence in adult celiac disease:
A systematic review. World J. Clin. Cases 2019, 7, 311–319. [CrossRef] [PubMed]

45. Dima, A.; Jurcut, C.; Manolache, A.; Balaban, D.V.; Popp, A.; Jinga, M. Hemorrhagic Events in Adult Celiac
Disease Patients. Case Report and Review of the Literature. J. Gastrointestin. Liver Dis. 2018, 27, 93–99.
[PubMed]

46. Sjöber, K.; Eriksson, S.; Tenngart, B.; Roth, E.B.; Leffler, H.; Stenberg, P. Factor XIII and tissue transglutaminase
antibodies in coeliac and inflammatory bowel disease. Autoimmunity 2002, 35, 357–364. [CrossRef] [PubMed]

47. Dumic, I.; Martin, S.; Salfiti, N.; Watson, R.; Alempijevic, T. Deep Venous Thrombosis and Bilateral
Pulmonary Embolism Revealing Silent Celiac Disease: Case Report and Review of the Literature. Case Rep.
Gastrointest. Med. 2017, 2017, 5236918. [CrossRef] [PubMed]

48. Ciaccio, E.J.; Lewis, S.K.; Biviano, A.; Iyer, V.; Garan, H.; Green, P.H. Cardiovascular involvement in celiac
disease. World J. Cardiol. 2017, 9, 652–666. [CrossRef] [PubMed]

49. Beyrouti, R.; Mansour, M.; Kacem, A.; Derbali, H.; Mrissa, R. Recurrent cerebral venous thrombosis revealing
celiac disease: An exceptional case report. Acta Neurol. Belg. 2017, 117, 341–343. [CrossRef]

50. Meena, D.S.; Sonwal, V.S.; Bohra, G.K. Celiac disease with Budd-Chiari syndrome: A rare association.
SAGE Open Med. Case Rep. 2019, 7, 1–3. [CrossRef]

51. Ludvigsson, J.F.; Welander, A.; Lassila, R.; Ekbom, A.; Montgomery, S.M. Risk of thromboembolism in 14,000
individuals with coeliac disease. Br. J. Haematol. 2007, 139, 121–127. [CrossRef] [PubMed]

52. Lerner, A.; Blank, M. Hypercoagulability in celiac disease—An update. Autoimmun. Rev. 2014, 13, 1138–1141.
[CrossRef] [PubMed]

53. Laine, O.; Pitkanen, K.; Lindfors, K.; Huhtala, H.; Niemela, O.; Collin, P.; Kurppa, K.; Kaukinen, K. Elevated
serum antiphospholipid antibodies in adults with celiac disease. Dig. Liver Dis. 2018, 50, 457–461. [CrossRef]
[PubMed]

54. Han, Y.; Chen, W.; Li, P.; Ye, J. Association between coeliac disease and risk of any malignancy and
gastrointestinal malignancy: A meta-analysis. Medicine (Baltimore) 2015, 94, e1612. [CrossRef] [PubMed]

55. Van Gils, T.; Nijeboer, P.; Overbeek, L.I.; Castelijn, D.A.; Bouma, G.; Mulder, C.J.; van Leeuwen, F.E.; de Jong, D.
Risk of lymphomas and gastrointestinal carcinomas after a diagnosis of celiac disease based on a nationwide
population-based case-control. study. United Eur. Gastroenterol. J. 2017, 5 (Suppl. 1), A50. [CrossRef]

56. Lebwohl, B.; Granath, F.; Ekbom, A.; Smedby, K.E.; Murray, J.A.; Neugut, A.I.; Green, P.H.R.; Ludvigsson, J.F.
Mucosal healing and risk for lymphoproliferative malignancy in celiac disease: A population-based cohort
study. Ann. Intern. Med. 2013, 159, 169–175. [CrossRef] [PubMed]

57. Korponay-Szabó, I.R.; Halttunen, T.; Szalai, Z.; Laurila, K.; Király, R.; Kovács, J.B.; Fésüs, L.; Mäki, M. In vivo
targeting of intestinal and extraintestinal transglutaminase 2 by coeliac autoantibodies. Gut 2004, 53, 641–648.
[CrossRef] [PubMed]

58. Van Gils, T.; Nijeboer, P.; van Waesberghe, J.H.T.; Coupé, V.M.; Janssen, K.; Zegers, J.A.; Nurmohamed, S.A.;
Kraal, G.; Jiskoot, S.C.; Bouma, G. Splenic volume differentiates complicated and non-complicated celiac
disease. UEG J. 2017, 5, 374–379. [CrossRef] [PubMed]

59. Di Sabatino, A.; Brunetti, L.; Carnevale Maffè, G.; Giuffrida, P.; Corazza, G.R. Is it worth investigating splenic
function in patients with celiac disease. World J. Gastroenterol. 2013, 19, 2313–2318. [CrossRef]

60. Balaban, D.V.; Popp, A.; Lungu, A.M.; Costache, R.S.; Anca, I.A.; Jinga, M. Ratio of spleen diameter to red
blood cell distribution width: A novel indicator for celiac disease. Medicine (Baltimore). Medicine 2015,
94, e726. [CrossRef]

http://dx.doi.org/10.3324/haematol.13255
http://dx.doi.org/10.2350/14-05-1489-CR.1
http://www.ncbi.nlm.nih.gov/pubmed/25075625
http://dx.doi.org/10.1007/s12288-014-0331-2
http://www.ncbi.nlm.nih.gov/pubmed/25332580
http://dx.doi.org/10.1007/s12288-014-0425-x
http://www.ncbi.nlm.nih.gov/pubmed/25332626
http://dx.doi.org/10.12998/wjcc.v7.i3.311
http://www.ncbi.nlm.nih.gov/pubmed/30746372
http://www.ncbi.nlm.nih.gov/pubmed/29557421
http://dx.doi.org/10.1080/73-0891693021000005402
http://www.ncbi.nlm.nih.gov/pubmed/12515290
http://dx.doi.org/10.1155/2017/5236918
http://www.ncbi.nlm.nih.gov/pubmed/29379656
http://dx.doi.org/10.4330/wjc.v9.i8.652
http://www.ncbi.nlm.nih.gov/pubmed/28932354
http://dx.doi.org/10.1007/s13760-016-0698-y
http://dx.doi.org/10.1177/2050313X19842697
http://dx.doi.org/10.1111/j.1365-2141.2007.06766.x
http://www.ncbi.nlm.nih.gov/pubmed/17854316
http://dx.doi.org/10.1016/j.autrev.2014.07.004
http://www.ncbi.nlm.nih.gov/pubmed/25149392
http://dx.doi.org/10.1016/j.dld.2017.11.018
http://www.ncbi.nlm.nih.gov/pubmed/29258815
http://dx.doi.org/10.1097/MD.0000000000001612
http://www.ncbi.nlm.nih.gov/pubmed/26402826
http://dx.doi.org/10.1016/S0016-5085(17)31198-8
http://dx.doi.org/10.7326/0003-4819-159-3-201308060-00006
http://www.ncbi.nlm.nih.gov/pubmed/23922062
http://dx.doi.org/10.1136/gut.2003.024836
http://www.ncbi.nlm.nih.gov/pubmed/15082580
http://dx.doi.org/10.1177/2050640616663571
http://www.ncbi.nlm.nih.gov/pubmed/28507749
http://dx.doi.org/10.3748/wjg.v19.i15.2313
http://dx.doi.org/10.1097/MD.0000000000000726


Medicina 2019, 55, 373 8 of 8

61. Canova, C.; Ludvigsson, J.; Baldo, V.; Amidei, C.B.; Zanier, A.; Zingone, F. Risk of bacterial pneumonia
and pneymococcal infection in youths with celiac disease-A population-based study. Dig. Liver Dis. 2019.
[CrossRef] [PubMed]

62. Simons, M.; Scott-Sheldon, L.A.J.; Risech-Neyman, Y.; Moss, S.F.; Ludvigsson, J.F.; Green, P.H.R. Celiac
disease and increased risk of pneumococcal infection: A systematic review and meta-analysis. Am. J. Med.
2018, 131, 83–89. [CrossRef] [PubMed]

63. Ludvigsson, J.; Choung, R.S.; Marietta, E.V.; Murray, J.A.; Emilsson, E. Increased risk of herpes zoster in
patients with coeliac disease-nationwide cohort study. Scand. J. Public Health 2018, 46, 859–866. [CrossRef]
[PubMed]

64. Lebwohl, B.; Nobel, Y.R.; Green, P.H.R.; Blaser, M.J.; Ludvigsson, J.F. Risk of Clostridium difficile Infection
in Patients with Celiac Disease: A Population-Based Study. Am. J. Gastroenterol. 2017, 112, 1878–1884.
[CrossRef] [PubMed]

65. Walters, J.R.; Bamford, K.B.; Ghosh, S. Coeliac disease and the risk of infections. Gut 2008, 57, 1034–1035.
[CrossRef] [PubMed]

66. Ludvigsson, J.F.; Sanders, D.S.; Maeurer, M.; Jonsson, J.; Grunewald, J.; Wahlstrom, J. Risk of tuberculosis in
a large sample of patients with celiac disease-a nationwide cohort study. Aliment. Pharm. 2011, 33, 689–696.
[CrossRef] [PubMed]

67. Emilsson, L.; Lebwohl, B.; Green, P.H.; Murray, J.A.; Mårild, K.; Ludvigsson, J.F. Mucosal healing and the risk
of serious infections in patients with celiac disease. United Eur. Gastroenterol. J. 2018, 6, 55–62. [CrossRef]

68. Wang, N.; Truedsson, L.; Elvin, K.; Andersson, B.A.; Rönnelid, J.; Mincheva-Nilsson, L.; Lindkvist, A.;
Ludvigsson, J.F.; Hammarström, L.; Dahle, C. Serological assessment for celiac disease in IgA deficient adults.
PLoS ONE 2014, 9, e93180. [CrossRef]

69. Vassallo, R.R. Review: IgA anaphylactic transfusion reactions, part I: Laboratory diagnosis, incidence, and
supply of IgA-deficient products. Immunohematology 2004, 20, 226–233.

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.dld.2019.02.010
http://www.ncbi.nlm.nih.gov/pubmed/30926284
http://dx.doi.org/10.1016/j.amjmed.2017.07.021
http://www.ncbi.nlm.nih.gov/pubmed/28801224
http://dx.doi.org/10.1177/1403494817714713
http://www.ncbi.nlm.nih.gov/pubmed/28701089
http://dx.doi.org/10.1038/ajg.2017.400
http://www.ncbi.nlm.nih.gov/pubmed/29087398
http://dx.doi.org/10.1136/gut.2008.151571
http://www.ncbi.nlm.nih.gov/pubmed/18400879
http://dx.doi.org/10.1111/j.1365-2036.2010.04572.x
http://www.ncbi.nlm.nih.gov/pubmed/21251029
http://dx.doi.org/10.1177/2050640617707868
http://dx.doi.org/10.1371/journal.pone.0093180
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Anemia 
	Hemorrhagic and Thrombotic Events 
	Lymphoma 
	Hyposplenism and Susceptibility to Infections 
	IgA Deficiency 
	Conclusions 
	References

