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Background: Although 5-amino-salycilic acids (5-ASA) are 
often used with corticosteroid treatment in moderate-to-
severe ulcerative colitis, the value of continuing/initiating 
5-ASA in this clinical setting has not been explored. 
Objectives: To investigate the impact of a combination 5- 
ASA+corticosteroid therapy on the outcome of hospitalized 
patients with acute moderate-severe ulcerative colitis. 
Methods: We conducted a retrospective study of patients 
hospitalized with moderate-severe ulcerative colitis in two 
centers, Israel and South Korea. Patients were classified into 
those who received 5-ASA and corticosteroids and those who 
received corticosteroids alone. Analysis was performed for 
each hospitalization event. The primary outcome was the rate 
of treatment failure defined as the need for salvage therapy 
(cyclosporin-A/infliximab/colectomy). The secondary outcomes 
were 30 days re-admission rates, in-hospital mortality rates, 
time to improvement, and length of hospitalization. 
Results: We analyzed 209 hospitalization events: 151 pa- 
tients (72%) received 5-ASA+corticosteroids and 58 (28%) 
corticosteroids alone. on univariate analysis the combination 
therapy group had a lower risk for treatment failure (11% vs. 
31%, odds ratio 0.28, 95% confidence interval 0.13–0.59, P = 
0.001). However, this difference disappeared on multivariate 
analysis, which showed pre-admission oral corticosteroid 
treatment to be the most significant factor associated with 
the need for salvage therapy. 
Conclusions: A signal for possible benefit of a combination 
5-ASA and corticosteroids therapy was found, but was con- 
founded by the impact of pre-admission corticosteroid treat- 
ment. 
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T he role of corticosteroids in the treatment of a moderate-to-
severe ulcerative colitis (UC) exacerbation is well established 

and endorsed by professional societies [1]. This recommenda-
tion is based on pivotal studies carried out 50–60 years ago by 
Truelove and Witts [2] and on extensive clinical experience since 
then. As a result, there are scarce data comparing steroids to 
5-aminosalycilates (5-ASA) in the treatment of severe UC exac-
erbation. In 1962, a clinical trial by Truelove and colleagues [3] 
found topical and systemic corticosteroid therapy to be superior 
to sulphasalazine therapy. Although 5-ASA agents are efficacious 
in mild-to-moderate active UC [4,5], their use in moderate-to-
severe UC has seldom been investigated. In particular, there are 
scant data as to whether the addition/continuation of 5-ASA 
agents as combination therapy with systemic corticosteroids is 
superior to corticosteroids alone in patients with moderate-to-
severe active UC. Thus, in practical terms, virtually all moder-
ate-to-severe UC patients admitted to the hospital are treated 
with steroids, but the decision regarding cessation of 5-ASA 
medications or their continuation is made on an arbitrary basis. 
Presumably, 5-ASA would have little clinical efficacy in these 
moderate-to-severe active patients. Nonetheless, it may be still 
plausible to hypothesize that their addition to steroids may con-
fer some clinical benefit secondary to two different mechanisms 
of action acting in concert. If so, this may justify a combination 
of corticosteroid and 5-ASA in all patients, particularly given the 
excellent safety profile and low cost of 5-ASA. Conversely, if no 
benefit of the combination is proven, then continuing or add-
ing 5-ASA to steroids in this setting may expose the patient to 
unnecessary medications. Therefore, the aim of the present study 
was to investigate if the combination of steroids with 5-ASA 
was superior to steroids alone in the treatment of hospitalized 
patients with UC exacerbation.

paTIenTs and MeThods
This was a retrospective two-center study to evaluate cortico-
steroids alone (monotherapy) versus corticosteroids with oral 
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table 1. Characteristics of the patients at admission

entire cohort
(n=209)

Combined 
Cs+5-asa 
(n=151)

Cs 
monotherapy 
(n=58)

p 
value

Females, n (%) 107 (51.2) 74 (49) 33 (56.9) 0.35

Mean age, years ± SD 
(median)

39.9 ± 16.3 (37.3) 40.6 ± 16.4 (38.7) 38.2 ± 16.7 (34.7) 0.36

Smokers, n (%) *3 28 (13.4) 23 (15.2) 5 (8.6) 0.26

Mean disease duration, 
years ± SD (median)

4.7 ± 6.1 (2) 4.4 ± 5.7 (2) 5.6 ± 7 (2) 0.26

Extent 
of 
colitis 
*9

Proctitis + left-sided 96 72 24 0.52

Extensive colitis 104 73 31 0.52

oral 5-ASA at admission,  
n (%) *3

141 (67.4) 121 (80.1) 20 (36.3) <0.001

Topical 5-ASA at admission, 
n (%) *6

55 (27) 51 (33.7) 4 (7.5) 0.001

oral steroids at admission, 
n (%)*2

80 (38.6) 54 (35.7) 26 (46.4) 0.19

Topical steroids at 
admission, n, (%) *9

7 (3.5) 6 (4) 1 (1.9) 0.67

Antibiotics at admission,  
n, (%) *3

28 (13.3) 16 (10.6) 12 (20.7) 0.069

6 mp at admission, n (%) *1 34 (16.3) 20 (13.2) 14 (24.5) 0.059

Temperature > 37.8 in 1st 24 
hours, n (%)

55 (26.3) 48 (31.8) 7 (12) 0.004

Tachycardia > 90, n (%) 81 (38.7) 62 (41) 19 (32.7) 0.34

Body mass index, average  
± SD, (median) *59

22.7 ± 11.6 (21.1) 22.8 ± 12.6 (21) 22.5 ± 5.8 (21.6) 0.83

Mean bowel movements,  
n ± SD (median) *16

10.6 ± 5.4 (10) 10 ± 5.3 (10) 12.2 ± 5.7 (10) 0.02

Abdominal tenderness, n (%) *1 118 (56.7) 91 (60.6) 27 (46.5) 0.085

WBC, K/µl ± SD (median) 10.6 ± 4.6 (9.7) 10.7 ± 4.6 (9.6) 10.3 ± 4.4 (9.9) 0.64

Hb, g/dl ± SD (median) 11.6 ± 2.1 (11.8) 11.6 ± 2.1 (11.8) 11.2 ± 2 (11.3) 0.14

Albumin, g/dl ± SD (median) *16 3.3 ± 0.6 (3.4) 3.4 ± 0.7 (3.4) 3.2 ± 0.6 (3.1) 0.03

CRP, mg/L ± SD (median) *20 43.6 ± 58.3 (15) 42.7 ± 63.9 (11.3) 46.3 ± 41.6 (40.1) 0.65

*Denotes the number of patients with unavailable data for the designated parameter at the 
time point of admission
CS = corticosteroids, 5-ASA = aminosalicylates, mp = mercaptopurine, Hb = hemoglobin,  
WBC = white blood cells, CRP = C-reactive protein 

5-ASA (combination therapy) in UC patients hospitalized with 
a flare. The study population comprised all adult UC patients (> 
18 years of age) who were hospitalized in two academic tertiary 
centers due to a UC flare: Sheba Medical Center in Israel and 
Yonsei University College of Medicine, Severance Hospital, in 
South Korea. Patients with inflammatory bowel disease (IBD)-
colitis unclassified, were not included. Data were retrieved from 
the electronic databases of the two institutions, which included 
all hospitalizations in Sheba for the years 2008–2014 and Yonsei 
for the years 2002–2013. Patients found on admission to harbor 
an enteric infection and patients who were not treated with 
steroids (intravenous or per os) during the hospitalization were 

excluded. Patients discharged from the hospital after less than 
72 hours from admission were also excluded in order to reduce 
confounding effects by possible undiagnosed infections (e.g., 
gastroenteritis) or other etiologies imitating a flare with a very 
prompt resolution, which is unlikely in a genuine moderate-to-
severe UC exacerbation. 

The primary outcome of the study was the rate of treatment 
failure defined as the need for rescue intervention (cyclospor- 
ine-A/infliximab or urgent colectomy) in hospitalized UC 
patients treated with steroids alone compared to those treated 
with combination steroid+5-ASA medications. Secondary out-
comes included the duration of hospitalization, the time to first 
improvement during hospitalization, and re-admission rates. 
The study was approved by the institutional ethics review board 
of each participating center.

StuDy DeFInItIOnS

UC was diagnosed based on conventional clinical, endoscopic 
and histologic findings. Eligible hospitalization records were 
scrutinized with the following definitions: UC flare was defined 
as worsening of UC-related digestive tract symptoms which 
required hospitalization of the patient according to the treating 
physician’s judgment. Drug treatment was recorded only if the 
drug was given for at least 72 hours during the hospitalization 
(if less, the drug was regarded as not given). Treatment fail-
ure (the primary outcome) was defined as the need for rescue 
interventions, i.e., cyclosporine-A/infliximab (CsA/IFX) or 
urgent colectomy. Response to treatment was defined as clini-
cal improvement based on the treating physician’s judgment 
noted in the medical chart coupled with discharge of the patient 
without in-house rescue intervention, as specified above. 
Re-admission was considered as a hospitalization occurring 
between 4 and 30 days after a previous admission, whereas re-
admission within 3 days of discharge was considered an exten-
sion of the prior hospitalization, as these prompt re-admissions 
probably represented premature discharge. For patients who 
had been hospitalized more than once during the course of 
their disease, each hospitalization event was included separately 
in the analysis, provided that any such two admissions were at 
least one month apart (if less, this was considered a re-admis-
sion event, as specified above). 5-ASA usage was defined as 
any use of oral 5-ASA (mesalamine/mesalazine) at doses > 1.6 
g/day for at least 3 days, regardless of the specific 5-ASA used. 
Steroid treatment with topical 5-ASA but without oral 5-ASA 
was not considered a combination therapy, and these patients 
were included in the steroid monotherapy arm in the main 
analysis. However, a sensitivity analysis was performed whereby 
these patients were included this time in the combination arm 
of the analysis. Because nine patients were receiving inflix-
imab or cyclosporine-A on admission, a repeat analysis was 
performed after exclusion of these patients. Cytomegalovirus 
colitis diagnosis was based on tissue immunohistochemistry, 
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admission are shown in Table 1, along with the breakdown for 
the comparison between the steroid monotherapy group com-
pared to the steroid+5-ASA group. As shown, patients in the 
combination steroid+5-ASA group were significantly more 
likely to be admitted while already receiving 5-ASA, included 
slightly but statistically significant more febrile patients at 
admission, with fewer bowel movements and higher albu-
min level compared to the steroid monotherapy group. The 
treatment outcomes are shown in Table 2. As shown, the rate 
of treatment failure (the primary outcome), manifested as 
the need for rescue intervention either by cyclosporine-A/
infliximab or by urgent colectomy, was 31% in the steroid 
monotherapy group compared to 11.2% in the steroid+5-ASA 
group (OR 0.28, 95%CI 0.13–0.59, P = 0.001). In addition, 
the combination steroid+5-ASA group tended to have a lower 

and was ruled out by negative tissue polymerase chain reaction 
(PCR) or negative immunohistochemistry.

StAtIStICAl AnAlySIS

Continuous variables were compared by Student’s t-test or the 
Mann-Whitney U test as appropriate. Categorical parameters 
were compared by Fisher’s exact test, and odds ratios and 95% 
confidence interval (CI) were computed. Because no data 
pertaining to the added benefit imparted by combination 
steroid+5-ASA were available, power analysis was based on 
perceived clinically meaningful benefit for effect size deriva-
tion. Thus, based on a 70% response rate with steroids alone 
[6,7], 72 patients in each arm were computed to be needed to 
detect a 20% difference in response rate with a beta error of 
20% and alpha error of 5%. All statistics were carried out using 
MedCalc software (Mariakerke, Belgium). A two-tailed P < 0.05 
was considered significant. 

resulTs
A total of 283 patients hospitalized 342 times with acute UC 
were identified at the two centers during the study period. 
After exclusion of ineligible patients, 209 hospitalization 
events (in 180 patients) remained in the main analysis. The 
patients’ background disposition and clinical parameters at 

table 2. Primary and secondary outcomes comparing combined 
treatment with 5-ASA and corticosteroids to corticosteroids 
monotherapy

Cs+5-asa 
(n=151)

Cs 
monotherapy
(n=58) 

or  
(95%CI)

p 
value

Primary endpoint: Need for 
salvage therapy (CsA/IFX) or 
colectomy, n (%)

17 (11.2%) 18 (31.0%) 0.28 0.001

Sub-
analysis 
of the 
primary 
endpoint

Total number 
of urgent 
colectomies 
after CsA/
IFX failure, 
endpoint/total, 
n (%) 

9/17 
(52.3%)

7/18 (38.9%) 1.76 0.4

Total number 
of IFX/CsA only, 
endpoint/total, 
n (%) 

8/151 
(5.2%)

11/58 
(18.9%)

0.23 0.003

30 days re-admission, n (%) 10 (6.6%) 8 (13.8%) 0.44 0.1

In-hospital mortality, n 2 0 – –

Time to improvement*, 
average days ± SD (median)

4.7 ± 3.9 
(4)

4.9 ± 3.8 (4) – 0.98

Duration of hospitalization*, 
average days ± SD (median)

12.7 ± 12.3 
(10) 

11.1 ± 8.1 
(7.5)

– 0.12

*outliers in the top 95–100% of the parameter were excluded
CS = corticosteroids, 5-ASA = aminosalicylates, CsA = cyclosporine-A,  
IFX- = infliximab

table 3. Analysis of clinical and background parameters for their association with 
the primary outcome

treatment failure 
(n=35)

no treatment  
failure (n=174)

p 
value

Females, n (%) 21 (60) 86 (49.4) 0.27

Mean age, years ± SD (median) 40.8 ± 15.2 (41) 39.7 ± 16.7 (35.4) 0.7

Smokers, n (%) *3 5 (14.2) 23 (13.2) 1

Mean disease duration ± SD (median) 5.5 ± 6 (4) 4.6 ± 6.1 (2) 0.39

Extent 
of colitis 
*10

Proctitis & left-sided colitis 18 78 0.57

Extensive colitis 16 88 0.57

oral 5-ASA at admission, n (%) *3 21 (60) 120 (68.9) 0.32

Topical 5-ASA at admission, n (%) *6 8 (24.2) 47 (27.6) 0.83

oral steroids at admission, n (%) *2 25 (73.5) 55 (31.8) 0.0001

Topical steroids at admission, n (%) *9 1 (3) 6 (3.6) 1

Antibiotics at admission, n (%) *3 4 (11.7) 24 (13.9) 1

Antibiotics during the hospitalization, n (%) 22 (62.8) 123 (70.6) 0.42

6 mp at admission, n (%) *1 6 (17.1) 28 (16.1) 1

6 mp during the hospitalization, n (%) *6 5 (14.2) 38 (22.4) 0.36

Temperature > 37.8°C in 1st 24 hours, n (%)  50 (28.7) 0.09

Tachycardia > 90, n (%) 12 (34.2) 69 (39.6) 0.7

Body mass index, average ± SD (median) *59 21.3 ± 7.4 (19.9) 22.8 ± 12.3 (21.2) 46

Mean bowel movements, n ± SD (median) *16 12.6 ± 5.4 (10) 10.1 ± 5.3 (10) 0.02

Abdominal tenderness, n (%) *1 20 (57.1) 98 (56.6) 1

WBC, K/µl ± SD (median) 10.7 ± 4.2 (9.3) 10.5 ± 4.6 (9.7) 0.82

HB, g/dl ± SD (median) 10.8 ± 1.7 (11.2) 11.6 ± 2.1 (11.8) 0.02

Albumin, g/dl ± SD (median) *16 3.1 ± 0.6 (3) 3.4 ± 0.6 (3.4) 0.01

CRP, mg/L ± SD (median) *20 64.6 ± 75.3 (48) 39.5 ± 54.3 (13.1) 0.08

Treatment failure, defined as the need for salvage cyclosporine/infliximab or urgent direct colectomy
*Denotes the number of patients with unavailable data for the designated parameter at the 
time point of admission
CS = corticosteroids, 5-ASA = aminosalicylates, mp = mercaptopurine, Hb = hemoglobin,  
WBC = white blood cells, CRP = C-reactive protein
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rate for salvage therapy with CsA/IFX without the need for 
colectomy (P = 0.003), but other secondary outcomes were 
not different between the two groups [Table 2].

To investigate the possible impact of other factors on the 
outcome of patients, a further analysis was performed whereby 
clinical and laboratory variables were analyzed with respect 
to their association with the primary outcome [Table 3]. As 
shown, preadmission outpatient treatment with steroids was 
significantly associated with the risk of in-hospital treatment 
failure (P < 0.001). In a multivariate analysis incorporating all 
parameters found to be associated with the primary outcome 
in the univariate analysis, treatment by steroid monotherapy or 
combined steroid+5-ASA did not retain its independent effect 
on treatment outcome [Table 4]. In contrast, pre-admission 
steroid treatment remained a significant factor influencing 
patients’ outcome. Interestingly, concomitant treatment with 
thiopurines (azathioprine/6-mercaptopurine) or antibiotics had 
no effect on patients’ hospitalization course.

Because patients receiving topical 5-ASA (but not oral 
5-ASA) were included in the monotherapy group in the pri-
mary analysis, we performed a sensitivity analysis, this time 
including these patients who received topical 5-ASA treatment 
with steroids in the combination treatment group (n=6). Similar 
to the main univariate analysis, the results of this second analy-
sis still showed a higher risk of treatment failure in the steroid 
monotherapy arm compared to the combination group (OR 
3.75, 95%CI 1.75–8.01, P = 0.0006). Furthermore, when the sal-
vage therapy or colectomy rates were separately analyzed after 
this regrouping of the topical 5-ASA patients with the combina-
tion arm, the monotherapy group did not have a statistically 
significant higher rate of colectomy (OR 1.43, 95%CI 0.58–3.53, 
P = 0.43) but had a statistically significant greater need for 
infliximab/cyclosporine-A (OR 6.63 95%CI 2.84–15.45, P < 
0.0001), as well as higher re-admission rate (OR 2.73, 95%CI 
1.01–7.35, P = 0.04). Since nine patients were hospitalized 
while receiving infliximab/cyclosporine-A (and their primary 

Table 4. Univariate and multivariate analysis

parameter

univariate 
analysis
or (95%CI) p value

Multivariate 
analysis
or (95%CI) p value

oral steroids at admission, n *2 5.6 (2.6–12.4) < 0.001 10.08 (3.11–32.67) < 0.0001

Temperature > 37.8°C in 1st 24 hours 0.43 (0.16–1.18) 0.1 0.47 (0.12–1.86) 0.28

Mean bowel movements, n *16 – – 1.08 (0.98–1.2) 0.09

HB, g/dl – – 0.88 (0.66–1.17) 0.39

Albumin, g/dl *16 – – 0.25 (0.09–0.73) 0.01

CRP, mg/L *20 – – 1 (0.99–1.01) 0.09

CS monotherapy 0.28 (0.13–0.59) 0.001 0.61 (0.2–1.83) 0.38

*Denotes the number of patients with unavailable data for the designated parameter at the 
time point of admission

outcome analyzed as need for in-hospital colectomy), we per-
formed a repeat outcome analysis after excluding these patients. 
The results of this analysis were not different from those of the 
main analysis (results not shown). Subgrouping according to 
pre-admission treatment with 5-ASA showed a trend favoring 
the combined treatment, with OR of 2.82 (95%CI 0.95–8.4, 
P = 0.06). When analyzing only the subgroup of patients not 
treated with 5-ASA prior to the admission (n=65), the OR 
was 5.6 (95%CI 1.11–28.04, P = 0.03) favoring the combined 
treatment group. Further multivariate analysis this time incor-
porating only patients who had not received 5-ASA prior to 
hospitalization (n=65) showed similar results (data not shown). 
Two patients died during hospitalization (0.9%). One was a 92 
year old moribund female who succumbed to hospital-acquired 
pneumonia, urinary tract infection and atrial fibrillation after 
prolonged hospitalization. The other was an 88 year old male 
who experienced hemodynamic compromise and shock with 
bilateral deep vein thrombosis. One of the patients (0.4%) had 
an adverse event probably related to 5-ASA in the form of acute 
pancreatitis which resolved with conservative treatment.

dIsCussIon
Ulcerative colitis exacerbations requiring hospitalization 
impose a major burden on the patient’s life and on the health 
care system and may lead to grave consequences including col-
ectomy and even mortality [8]. Controlling UC exacerbation 
rapidly is therefore of paramount importance. Corticosteroids 
are very effective in the treatment of hospitalized patients with 
moderate-to-severe UC exacerbations [1,2]. Nevertheless, 
30–40% patients will prove resistant to initial intravenous 
steroid treatment and will require salvage therapies with cyclo-
sporine or infliximab and/or urgent colectomy [9]. To the best 
of our knowledge, no data have to date addressed the addition 
of 5-ASA to steroids in this clinical scenario. In particular, it 
is presently unknown if such a combination of steroid+5-ASA 
is beneficial, even marginally, in reducing the need for salvage 
therapy or colectomy.

The present study investigated the clinical impact of combi-
nation steroid+5-ASA versus steroids alone in patients hospital-
ized with an acute UC flare. The first important finding of the 
study was documenting the prevalent use of adjunct 5-ASA with 
steroid in hospitalized patients with moderate-to-severe UC in 
two academic centers in two countries, despite the absence of 
data supporting this practice. Indeed, physicians opted to add 
or continue 5-ASA with steroid in 151 of 209 hospitalizations 
(72.2%). This number illustrates the importance of examining 
the actual role of 5-ASA as adjunct to steroids in this setting.

The univariate analysis results showed that patients who 
received combination therapy were in less need of salvage 
medical therapy or urgent colectomy and reduced rate for 
salvage therapy with infliximab/cyclosporine-A without the 
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tice. In addition, the heterogeneity of the patient population 
with different genetic and environmental backgrounds contrib-
utes to the generalizability of the study results. Nevertheless, the 
diversity of the study population is also a limitation, since the 
study results might not be applicable for specific populations. 
Unfortunately, data on exact dosing were not uniformly avail-
able, and when they were, the doses sometimes changed during 
hospitalization making a robust analysis of dosing impact to be 
of questionable validity. Finally, the retrospective nature of the 
study makes it impossible to exclude additional confounders 
affecting the observed results. 

COnCluSIOnS

We found that combination 5-ASA with corticosteroids is often 
administered to hospitalized patients with moderate-to-severe 
UC. There seems to be a signal for reduced need for salvage 
therapy with this combination therapy compared to steroid 
monotherapy. However, this signal was not retained after 
confounders were accounted for. A prospective blinded con-
trolled trial has been launched to directly evaluate the benefit 
of adjunct 5-ASA with steroids in this setting. 
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size and its “real-life” nature, reflecting everyday medical prac-
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Human leukocyte antigen class I (HLA)-restricted CD8+ T lympho- 
cyte (CTL) responses are crucial to HIV-1 control. Although 
HIV can evade these responses, the longer-term impact of 
viral escape mutants remains unclear, as these variants can 
also reduce intrinsic viral fitness. To address this, Carlson 
et al. developed a metric to determine the degree of HIV 
adaptation to an HLA profile. The authors demonstrated 
that transmission of viruses that are pre-adapted to the 
HLA molecules expressed in the recipient is associated with 
impaired immunogenicity, elevated viral load and accelerated 

CD4+ T cell decline. Furthermore, the extent of pre-adaptation 
among circulating viruses explains much of the variation in 
outcomes attributed to the expression of certain HLA alleles. 
Thus, viral pre-adaptation exploits 'holes' in the immune 
response. Accounting for these holes may be key for vaccine 
strategies seeking to elicit functional responses from viral 
variants, and to HIV cure strategies that require broad CTL 
responses to achieve successful eradication of HIV reservoirs. 

Nature Med 2016; 22: 606
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Impact of pre-adapted HIv transmission

Innate lymphoid cells (ILCs) have potent immunological 
functions in experimental conditions in mice, but their 
contributions to immunity in natural conditions in humans 
have remained unclear. Vely et al. investigated the presence 
of ILCs in a cohort of patients with severe combined immuno- 
deficiency (SCID). All ILC subsets were absent in patients 
with SCID who had mutation of the gene encoding the 
common γ-chain cytokine receptor subunit IL-2Rγ or the 
gene encoding the tyrosine kinase JAK3. T cell reconstitution 
was observed in patients with SCID after hematopoietic 
stem cell transplantation (HSCT), but the patients still had 

considerably fewer ILCs in the absence of myeloablation 
than did healthy control subjects, with the exception of rare 
cases of reconstitution of the ILC1 subset of ILCs. Notably, 
the ILC deficiencies observed were not associated with any 
particular susceptibility to disease, with follow-up extending 
from 7 years to 39 years after HSCT. The authors report 
selective ILC deficiency in humans and show that ILCs might 
be dispensable in natural conditions, if T cells are present 
and B cell function is preserved. 

Nature Immunol 2016; 17: 1291
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evidence of innate lymphoid cell redundancy in humans

In the gut, food antigens and resident microbes can trigger 
unwanted immune responses. Immunosuppressive cell types 
in the gut, such as regulatory T cells (Tregs) and intraepithelial 
T lymphocytes (IELs), help to keep these responses at bay. 
Sujino et al. report that the specific anatomical location 
within the gut shapes the properties of the suppressive T cell 
populations that reside there. Using mice, they found that 

Tregs primarily reside in the lamina propria. Tregs migrate to the 
intestinal epithelium, where they convert to IELs in a process 
that depends on the microbiota and the loss of a specific 
transcription factor. Tregs and IELs also play distinct but 
complementary roles in suppressing intestinal inflammation. 

Science 2016; 352: 158
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location matters for immunosuppression




