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disease was high blood pressure. that 18
patients had combination and high blood
pressure at the same time. 11 patients
with high blood pressure, 10 patients have
been identified. In the studied studies, 81
patients did not mention any use of drugs
and 19 patients had the study of drug use.

Discussion and conclusion:

During a detailed examination of the
time from the diagnosis of heart attack
in the emergency room to the referral of
patients for angioplasty, the fastest time
from diagnosis to referral was 15 minutes
and the longest time was 675 minutes
(average 11 hours and 25 minutes). The
overall examination of the disease from
the diagnosis of heart attack to the referral
of patients for angioplasty was 89 + 112
minutes.
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Abstract:
Introduction:

Due to the risk of death and complications
such as heart failure, stroke must be
treated quickly and the best treatment
method is angioplasty.Some hospitals do
not have cathlab for angioplasty and the
patient must be sent to another center.
The sooner angioplasty is done for the
patient, the lower the mortality rate.

Research implementation method:

100 non-random samples of patient files
referred to perform, calculated the average
time from referral to heart attack patients
to referral for angioplasty.

Findings:

The average age of the patients is £ 59.9
31.11.6 patients were female and 69 were
male. 33 patients have no history of any
disease and the most common underlying
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Table 1.

Table 1. Laboratory Data.*
Reference Range, 16 Hr after 24 Hr after
Variable Adults OnP { Pr i P i
Blood
Sodium (mmol/liter) 135-145 140 145 143
Potassium (mmol/liter) 3.4-5.0 43 3.0 3.6
Chloride (mmol/liter) 98-108 106 111 111
Carbon dioxide (mmol/liter) 23-32 15 15 16
Urea nitrogen (mg/dl) 8-25 19 18 20
Creatinine (mg/dl) 0.60-1.50 1.57 132 1.42
Glucose (mg/dl) 70-110 142 74 74
Calcium (mg/dl) 8.5-10.5 78 73 7.7
Albumin (g/dl) 33-5.0 38 38 3.5
Lactate (mmol/liter) 0.5-2.0 21 11 —
High-sensitivity troponin T (ng/liter) 0-9 41 44 —
Hemoglobin (g/dl) 13.5-17.5 1372 126 11.7
Hematocrit (%) 41.0-53.0 39.7 38.1 36.0
Prothrombin time (sec) 11.5-14.5 30.2 35.9 —
Prothrombin-time international normal- 09-1.1 29 36 =
ized ratio

o-dimer (ng/ml) <500 2075 — —
Thyrotropin (u1U/ml) 0.40-5.00 — 0.25 =
Free thyroxine (ng/dl) 0.9-1.8 — 08 —
Triiodothyronine (ng/dl) 60-181 —_ 31 -
Iron (ug/dl) 30-160 —_ 40 —
Iron-binding capacity (ug/dl) 230-404 — 320 —
Ferritin (ug/liter) 10-200 — 39 —
Vitamin B, (pg/ml) >231 - 383 —
25-Hydroxyvitamin D (ng/ml) 20-80 - 9 —
Arterial blood gas

Fraction of inspired oxygen - _ - 0.21

pH 7.35-7.45 —_ _— 7.50

Partial pressure of carbon dioxide 35-42 — — 21

(mm Hg)

Partial pressure of oxygen (mm Hg) 80-100 — — 68

Bicarbonate (mmol/liter) 24-30 — — 16
Urine
Color Yellow Yellow — —
Clarity Clear Clear S -
pH 5.0-9.0 6.0 — =
Specific gravity 1.001-1.035 1.034 — —
Glucose Negative Negative — —_
Ketones Negative 2+ - -
Leukocyte esterase Negative Negative —_ -
Nitrite Negative Negative = =
Blood Negative 1+ - —
Protein Negative Negative = =

tf‘ﬁﬁ-’ Erythrocytes (per high-power field) 0-2 10-20 — —

Leukocytes (per high-power field) <10 <10 — —
Bacteria None None - —
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Figure 2.

MRI of the Head.
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Pulmonary Embolism in pregnancy
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*Multiple births

Varicose veins

sInflammatory bowel disease

*Urinary tract infection

*Diabetes

*Hospitalization for non-delivery reasons (particularly those >3 days)
*Body mass index (BMI) 30 kg/m?

*Increased maternal age 235 years

(Ot 33 J) (Slela o (sal saa 5 53 st Jal g =) g2

Risk factors for venous thromboembolism in pregnancy

:(Postpartum) oslos!y 31 o
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*Cesarean section (CS), especially emergent CS

*Medical comorbidities (eg, varicose veins, cardiac disease, inflammatory
bowel disease)

*BMI 225 kg/m? *Young gestational age (preterm delivery <36 weeks)
*Obstetric hemorrhage

«Stillbirth

*Increased maternal age =35 years

*Hypertension

*Smoking

*Eclampsia or preeclampsia

*Postpartum infection

(Ol 351am) (Slela 5o (dssal a0 5 5 i ol se =Y s

Risk factors for venous thromboembolism in pregnancy 0
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Dyspnea VY percent
Pleuritic chest pain 77 percent
Cough YV percent
Hemoptysis VY percent

Tachypnea V+ percent

Rales &) percent

Tachycardia Y+ percent

Fourth heart sound Y¥ percent

Accentuated pulmonic component of YY percent
second heart sound

Circulatory collapse A percent

G350 sl b aldipadle Y Jsa

Symptoms and signs of acute pulmonary embolism
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Dllatatlon of pulmonary
vessels proximal to
embolism along with
collapse of distal
vessels, often with a
sharp cut off.
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Clinical probability of emboli
v/Q Scan Result
High Intermediate Low
High Lz AN Yz
Intermediate 14 YA \R¢
Low ¥. \ 7 ¥
Normal or near . 7 Y
normal

4 sl et 5 V/Q S i -F J s

V/Q scan results and diagnosis of pulmonary embolism

Jaws gia Jlainl U 4y ) Sasl-d (53

Small pulmonary emboli. VQ scan left anterior oblique view perfusion image (A)
shows a subsegmental defect (arrowhead) reported as intermediate probability
of pulmonary embolism. Chest CT pulmonary angiogram (B) shows a thrombus in
one of the left lower lobe pulmonary artery branches (arrow).
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Low probability V/Q scan. Anterior view perfusion image from a V/Q scan (A)
shows a right lower lobe defect (arrow). Chest CT pulmonary angiogram (B) shows
bilateral lower lobe opacities (arrowheads) suggestive of pneumonia and no
thrombus in the pulmonary arteries (not shown).
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Multifocal pulmonary emboli. Chest CT angiogram images show filling defects in
the pulmonary arteries of to the lingula (A, arrow) and right lower lobe (B, arrow).

:Magnetic resonance pulmonary angiography (MRPA)
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Pulmonary embolus. Frontal image from a selective right pulmonary artery an-
giogram shows a filling defect (arrow).
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Massive ascites in preeclampsia

(A case report)
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CBC: WBC : 17900, N:66%  Hb:15.2 Plt: 127000

Blood biochemistry : Urea: 41 Cr:1,1 Na:134 K4  AST:31 ALT:
11 Alp:415 Alb:2.6
Ca: 8 P:5.4 Uric acid:6.7 ESR:23

Urine analysis: yellow color, PH:5 WBC:2-3 RBC: 10-12 Pr:+++
blood:++ granular cast: ++
Urine protein /24hr : 900mg

Ascites analysis: yellow color, Glc:95 Pr:1.4 LDH 397 Alb:0.7
RBC:125 WBC: 150 poly:35% lym:60%, SAAG: 1.9 Culture:Neg
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Abstract

Background:

Chronic lymphocytic leukemia can alter into fast growing lymphoma for Richter's syn-
drome (diffuse large B-cell lymphoma (DLBCL)), which is commonly related to an ex-
istence of large B-cells with larger or equal size than macrophage nuclei or more than
twice those of normal lymphocyte. A systematic review has been conducted based on the
existing literature to assess the clinical efficacy of auto-HCT for patients with RS.
Method: We searched 4 main databases EMBASE, Scopus, PubMed and Web of Sci-
ence and also Google Scholar were done to 26 December 2021. We perform all analysis
in this study by Stata software and this review is reporting in accordance with PRISMA
2020.

Results:

Data was extracted from 4 articles, the total quantity of patients was 110. Based on the
meta-analysis findings, pooled overall survival rate was 56.36% (95%CIl= (46.98 — 65.31).
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A forest plot of combined results is shown.

Conclusion:

Despite the use of common treatment regimens such as chemo immunotherapy and
an availability of novel therapies including B-cell receptor inhibitors and rituximab-cyclo-
phosphamide-hydroxydaunorubicin-Oncovin-prednisone (CHOP-R) regimen, the status
of disease progression and recovery in RS cases is still not strong enough.

Keywords:

Richter, Autologus, hematopoietic transplantation, efficacy, systematic review

Introduction

Chronic lymphocytic leukemia can alter into fast growing lymphoma for Richter's syn-
drome (diffuse large B-cell lymphoma (DLBCL)), which is commonly related to an exist-
ence of large B-cells with larger or equal size than macrophage nuclei or more than twice
those of normal lymphocyte. This syndrome occurs in nearly 2 to 10% of CLL patients
during their illness duration with associated poor clinical outcome (1, 2). Evidence has
shown that multi-agent immune-chemotherapies could bring a relatively protective re-
sponse among RS patients with 40% overall response (OR) rate and overall survival (OS)
duration of less than a year (3, 4). Related poor outcomes might be explained by a unique
and more complex genomic landscape in RS patients than those with chronic lymphocyt-
ic leukemia without RS (5, 6). Consequently, limited efficacy of traditional therapies and
the emergence of new therapeutics in patients with RS, resulted in an announcement of
American Society for Blood and Marrow Transplantation (ASBMT) proposing that a he-
matopoietic cell transplantation (HCT) to patients after a response to chemotherapy could
be clinically beneficial (7-9).

Furthermore, as the duration of response to chemotherapy is short, both allogeneic and
autologous stem cell transplantation have been suggested as consolidation chemother-
apy to produce durable remission in patients with DLBCL-type Richter's syndrome (10).
A stem cell transplant is a process in which physicians replace a patient's diseased stem
cells with new, healthy ones. This process has been proven to be effective and lifesaving
for people with blood cancers and disorders, including leukemia, lymphoma and myeloma
(11). In autologous hematopoietic stem-cell transplantation (Auto-SCT), an intrinsically
normal patient's own stem cells are collected to allow blood cell recovery after undergoing
high dose therapy. Afterward, healthy stem cells are replaced in the body to produce red
blood cells, platelets and white blood cells (12). On the other hand, allogeneic hematopoi-
etic stem-cell transplantation is a procedure in which a patient receives healthy stem cells
from the bone marrow or blood of a donor to restore their own stem cells (11).

E Although the European Group for Blood and Marrow Transplantation has approved the

efficacy of both Auto-HCT and allo-SCT in DLBCL-type RS, most of the patients cannot
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achieve an optimal response to go on to stem cell transplant (10). Respectively, findings
of study Cwynarski et al. revealed that only a minority group of these patients may ben-
efit from stem cell transplantation. In this study, during a three-year follow-up of patients,
relapse-free survival was reported to be 27% after allo-HCT and 45% after Auto-HCT.
Furthermore, the non-relapse mortality during this period of time was 26% after allo-HCT
and 12% after auto-HCT. Finally, the survival rate after mentioned therapies was respec-
tively reported to be 36% and 59% (13).

Despite significant advances in the field, research on the use of auto-SCT or allo-SCT in
the treatment of RS is limited (14). Moreover, to our best knowledge no systematic review
and meta-analysis has been conducted that investigate overall survival, relapse, partial
response rate, complete remission rate, and non-relapse mortality following an auto-SCT.
This systematic review has been conducted based on the existing literature to assess the
clinical efficacy of auto-HCT for patients with RS

Method

Databases and search terms

A systematic search of EMBASE, Google Scholar, Scopus, PubMed and Web of Science
was done to 26 December 2021. (Table 1)

Table 1. Search Strategy based on databases

Database Search Strategy

((“Richter *’[ TITLE-ABSTR-KEY]) AND (“Hematopoietic Stem Cell Trans-
PubMed plantation *"[TITLE-ABSTR-KEY] ) AND (“Diffuse Large B-Cell Lympho-
ma*’[TITLE-ABSTR-KEY] ))

TS= (“Richter *”) AND TS= (“Hematopoietic Stem Cell Transplantation *”)
AND TS= (“Diffuse Large B-Cell Lymphoma*”)

Web of Science

'Richter*:ab,ti AND 'Hematopoietic Stem Cell Transplantation *:ab,ti AND
'Diffuse Large B-Cell Lymphoma *:ab;i

Embase

TITLE-ABS-KEY (Richter*) AND TITLE-ABS-KEY (‘Hematopoietic Stem Cell

Scopus
. Transplantation* ) AND TITLE-ABS-KEY ('Diffuse Large B-Cell Lymphoma*)

“Richter*” AND “Hematopoietic Stem Cell Transplantation *” AND “Diffuse

Google Scholar Large B-Cell Lymphoma*” anywhere in papers

The search terms included ((((Richter syndrome) OR (Richter)) OR (richter)) AND (((((He- 0o
matopoietic Stem Cell Transplantation[Title/Abstract]) OR (Stem Cell Transplantations[Ti-
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tle/Abstract])) OR (Stem Cell Transplantation[Title/Abstract])) OR (Transplantations[Title/
Abstract])) OR (Transplantation[Title/Abstract]))) AND ((((((((((((B-Cell Lymphoma[Title/
Abstract]) OR (B Cell Lymphoma(Title/Abstract])) OR (B-Cell Lymphomas[Title/Abstract]))
OR (Histiocytic Lymphomas|Title/Abstract])) OR (Diffuse Large-Cell Lymphomal[Title/Ab-
stract])) OR (Diffuse Large Cell LymphomalTitle/Abstract])) OR (Diffuse Large-Cell Lym-
phomas[Title/Abstract])) OR (Histiocytic LymphomalTitle/Abstract])) OR (Diffuse Histio-
cytic Lymphoma[Title/Abstract])) OR (Diffuse Histiocytic Lymphomas|Title/Abstract])) OR
(Diffuse Large B-Cell LymphomalTitle/Abstract])) OR (Diffuse Large B Cell Lymphomal-
Title/Abstract])). In the first searching of databases 431 records were found. An additional
searching in Google Scholar also resulted in 7 articles. After importing the records to End-
Note software and duplicates were removed, the remained 283 articles were screened
through the review of title and abstracts by two co-authors. Studies which incorporated
quantitative data on the efficacy of autologus hematopoietic transplantation for diffuse
large B cell lymphoma-type Richter syndrome. Conference abstracts and references of
remained articles searched to extract any relevant data to be added in the review.

Inclusion and exclusion criteria

Descriptive, cross-sectional, prospective, case-series, case-control , randomized con-
trolled trials and cohort studies published in English to December 2021 to determine the
efficacy of autologus hematopoietic transplantation for diffuse large B cell ymphoma-type
Richter syndrome. Also, studies must have enrolled patients who ended up receiving
ASCT for the sole purpose of DLBCL type Richter syndrome. Selection of included stud-
ies is undertaking by two authors. Possible disagreements were resolved by consensus
majority of authors. Also, review, brief reports, and letter to the editor, expert opinions,
editorials, book chapters, commentaries, thesis and were not included in the research.
Furthermore, the articles in other languages rather than English, or published after Feb-
ruary 2021 were excluded. Also, we did not apply any search limits based on language,
country of origin and studies that were reported only in abstract form.

Selection process

In the first step of searching process 438 articles were found. Then duplicates 283 articles
included; of which 104 articles were published in PubMed, 116 in SCOPUS, 21 in Web
of Science and 42 articles were retrieved from EMBASE. The screening of title/ abstracts
led to 106 relevant records. In the final step based on inclusion/ exclusion criteria, only 4
articles were included in the review (13, 15-17) (Figure 1).

Data extraction
Two investigators extracted study data independently encompassing name of author/
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authors, date of publication, research setting, study design and also Clinical outcome
data were extracted from eligible studies in relation to benefit and harms. To assess clin-
ical benefit, we extract data on overall response rate (ORR), complete remission, overall
survival, progression free survival. For harms data would be extract non relapse mortality
(NRM), relapse after ASCT. (Table 2)

Stud: atients n (Male Wit Wit PR=partial r= OS = overall I:on—re: g || e Regimen Qualif
Study Year | Study type %y With Au- Age(- follow up P complete . Relapse | si-free free egim ty
period sex) response S survival lapse . " intensity of Study
toSCT years) months remission sk survival | survival
Cwynar- . ~
I Registry 1997 to 57(31- N 59% MAC= NA o
sk; ]g}l)al. 2012 (EBMT) 2007 34 23 70) 30 (11 to 90) 50% 32% CR.CruPR 12% 43.00% NG 45% RIC = NA High
Obser-
Herrera 2 57% CR PR
vational 2007 to 65 (30- 9 D : 3 5 " MAC =NA q
c(llgl). 2021 studies(CIB- | 2017 53 37 79) 48 (4 t098) 28% 66% Sl;l;zélén— 15% 33.33% 48% NG RIC = NA High
MT)
Tsim-
beridou Single insti- 1975 to 60 33.33% CR, MAC=3 o
etal. | 2% | " ution 2005 3 2 (35-72) NE NG NG CRu, PR, NG NG NG NG RIC=0 High
(16)
Wang et Single insti- | 1993 to 62(41- - o - MAC =NA .
al. (17) 2020 i 2018 20 12 7) 67 NG NG 55% NG NG NG NG RIC = NA High

Table 2. The characteristics of included studies.

Quality assessment tools

Newcastle-Ottawa Scale was used to assess the quality of 4 articles. In order to minimize
the bias, two independent reviewers evaluated the quality of studies and in case of any
disagreement a third investigator resolved the discrepancy. The Newcastle-Ottawa Scale
deploy to judge the quality of included articles based on three perspectives including the
ascertainment of either the exposure or outcome of interest for related types of study,
selection of study groups, and their comparability. This scoring includes three points for
ascertainment of exposure and outcomes, four points for selection of study groups, and
two points for their comparability. A maximum of 9 points can be assigned to each article
with studies having a total score of 27 defined as high quality and a score below 4 was
considered as a low quality article. (18)

Statistical Analysis

In this Systematic review we assess heterogeneity among the studies using the 12 test. Mod-
erate heterogeneity is defining as 12>30%, and high heterogeneity as 12>60%. We report
all results as rates with their corresponding 95% confidence intervals (Cls). We perform all
analysis in this study by Stata software and this review is reporting based on PRISMA 2020
(Preferred Reporting ltems for Systematic Reviews and Meta-Analyses) checklist. (19)
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Results

Findings are reported based on the PRISMA checklist. 4 article were included and the
total number of patients was reported to be 110 (Figure 1).

Overall survival

Four studies reported the overall survival in RS patients who underwent auto-SCT Rich-
ter. In these researches, the average age of 110 patients 61 years old were examined.
Most of the cases (67.27%) were male. The heterogeneity between studies was not sig-
nificant (12=0.00%, Q-value=0.70,df=3,p-value=0.87). Based on the meta-analysis find-
ings, pooled overall survival rate was 56.36% (95%CI=(46.98 — 65.31). In figure 2, the
forest plot of combined results is shown. (Figure 2)

Relapse

In two studies, relapse and partial response rates were reported in patients with RS who
underwent autologous stem cell transplantation. In these researches, 87 patients with an
average age of 61 years old and the majority of male gender (54.54%) were investigated.
The heterogeneity between studies which analyzed the relapse rate was not significant
(12=0.00, Q-value=0.35,df=1,p-value=0.55), while the heterogeneity between research-
es conducted to analyze partial response rate was significant (12=75.6,Q-value=4.10,d-
f=1,p-value=0.042). Based on the meta-analysis findings, pooled relapse rate was report-
ed at 40.23% (95%ClI= (30.48 — 50.82). (Figure 3)

Partial Response (PR)

In figure 4, the forest plot of combined results is shown. Based on the meta-analysis, the
pooled partial response rate was 37.71% (95%ClI= (24.05 — 53.64) and the heterogeneity
between studies was significant (12=75.6,Q-value=4.10,df=1,p-value=0.042). (Figure 4)
Complete Remission (CR)

Furthermore in two studies, the meta-analysis results reported the pooled complete re-
mission at 49.88% (95%ClIl= (27.05 — 72.76) with a significant heterogeneity (12=88.9,
Q-value=9.00,df=1,p-value=0.002) (Figure 5).

Non-Relapse Mortality (NRM)

The non-relapse mortality based on the meta-analysis of two studies was estimated at
13.79% (95%CI1=(8.00 — 22.74) with a significant heterogeneity (12=0.00, Q-value=0.19,d-
f=1,p-value=0.66) (Figure 6).

Publication Bias
According to the analysis, there was no publication bias (t-value=1.17, df=2, p-val-
ue=0.36).

Sensitivity analysis
One of the studies with less than 3 samples who underwent auto-SCT, in order to control
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the effect of small sample size on pooled overall survival, the mentioned study was dis-
carded from the meta-analysis. (Figure 7)

Discussion

The necessity of this study is that according to the findings of this study and the similarity
of increasing the life expectancy and reducing autologous transplant mortality compared
to allogeneic transplantation in patients with Richter syndrome, autologous transplanta-
tion can be the treatment of choice. Currently, allogeneic transplantation is used for treat-
ment, which has more significant complications than autologous transplantation and even
higher mortality due to it.(11, 20) Despite the use of common treatment regimens such
as chemo immunotherapy and an availability of novel therapies including B-cell receptor
inhibitors and rituximab-cyclophosphamide-hydroxydaunorubicin-Oncovin-prednisone
(CHOP-R) regimen, the status of disease progression and recovery in RS cases is still
not strong enough (14). In addition, literature has shown that in such cases novel thera-
peutic approaches such as ibrutinib could not lead to long-lasting responses (21, 22). The
reported limitations in the efficacy of available therapies highlight the necessity for better
recognition of potential clinical value of stem cell transplantation for the treatment of pa-
tients with RS. Thus, we conducted a systematic review and meta-analysis to analysis
the quantitative data of the published literature about the evaluating of the outcomes after
autologous stem-cell transplantation (13).

Findings of this review revealed that auto-SCT resulted in overall survival of 56.36% with
a pooled relapse rate of 40.23% indicating that using novel therapies including auto-HCT
can increase the survival rate and reduce the risk of relapse to ultimately improve the
clinical outcomes in patients. With reference to the pooled non-relapse mortality (NRM)
of 13.79%, this rate is lower than the figure reported for allo-HCT in the recent systematic
review (23).Nearly the same as our study findings, a research headed by EBMT indicated
that at the time of auto-SCT, an overall survival rate of RS patients was 59% (13). How-
ever, the relapse rate in the mentioned study was 65% compared to the pooled rate of
40.23% reported in our meta-analysis study (13). These findings highlight the relatively
restricted efficacy of auto-SCT in eliminating the deterioration rate of someone's state of
health in RS patients (13). Furthermore, the efficacy of hematopoietic stem cell transplan-
tation has been well

proven in chronic lymphocytic leukemia, so that the three-year survival rate in patients
exceeded 50% (24-27). These findings are in line with EBMT study which reported a
three-year survival rate of 41% in patients who received a transplant in complete remis-
sion or partial response (13). Regarding the overall survival rate, a supposedly higher rate
in cases undergoing auto-SCT (versus patients with allo-SCT) might indicate the fact that 26w
a considerably higher percentage of cases had an evident sign of progressive disease at
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the time of allografting (13). Additionally, patients undergoing allo-SCT had been heavily
pretreated and received multiple treatment regimens and lines of therapy which might
negatively affect their recovery process and survival rate (13).
On the other hand, allo-SCT in patients with CLL has been demonstrated to avoid the
adverse effects of deletion 17p, unmutated immunoglobulin heavy-chain variable region
gene (IGHV), and Zeta-chain-associated protein kinase 70 (ZAP-70) among others (25,
28-31). Another advantage for allo-SCT over auto-SCT in RS patients is that the former
therapy leads to durable remissions while auto-SCT was not successful enough to show
a long-lasting remission or optimal survival rate as an integrated strategy with chemother-
apy or chemo immunotherapy (32-36). In fact, auto-SCT is less effective in patients with
chemo refractory DLBCL, thus it cannot be mentioned as a standard therapy in DLBCL
(37). On the other hand, it appears that allo-SCT can lead to a long-term disease control
in almost 40% of DLBCL patients who encountered with relapse after auto-SCT (38, 39).
In case of de novo diffuse large B-cell ymphomas (DLBCL), study results also introduced
allo-SCT as a practical therapeutic alternative for patients who relapse after an auto-SCT
(11). Indeed, generalizing these findings to patients with RS should be considered and
interpreted with more caution.
Two different therapeutic mechanisms might influence the efficacy of stem cell trans-
plantation in DLBCL-type RS. First, dose intensity in delivering cytotoxic therapy and,
second the graft-versus-tumor activity in the case of allogeneic SCT. The assumption that
graft-versus-tumor effects can eradicate malignant disorders resulted in the development
of Reduced Intensity Conditioning (RIC) regimens and consequently introduced allo-SCT
as an available therapeutic strategy for elderly and cases with poor health conditions (13).
Accordingly, evidence has affirmed that patients who receive allo-SCT with a reduced-in-
tensity regimen have the longest survival (13). Furthermore, patients with a chemother-
apy-sensitive disease who undergo SCT experience a higher rate of survival compared
to cases with progressive disease (13). Therefore, both auto-SCT and reduced-intensity
allo-SCT can be effective in RS patients provided that they receive transplantation proce-
dure with chemo sensitive disease. Regarding patients with RS, Tsimberidou et al. found
that similar to non-RS diffuse large B-cell lymphomas, lack of complete remission before
allo-SCT led to a significantly lower survival rate compared with cases allografted in com-
plete remission or partial response. This result proposes that before allo-SCT the chemo
sensitivity should be clarified as an important requirement for RS patients(40).
Despite the relative efficacy that has been proven regarding these treatment procedures,
RS patients need an adequately durable diminution of the disease severity to

o get ready for being offered auto-SCT. Accordingly, a study conducted by Parikh et al. re-
vealed that over the last three decades only 11% of patients were able to experience auto-

D

/|| SCT. This group of patients were on average 10 years younger than other cases who did
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not meet the conditions of this hematopoietic cell transplantation (41). Study results add-
ed that an average survival rate for patients undergo either auto or allo-SCT was higher
compared with those who were not treated by these procedures (41). Another study by
Maddocks et al. patients with RS progression after ibrutinib reported a low average sur-
vival of 3.5 months, while a study headed by EBMT revealed that relapse-free survival
after allo-SCT and auto-SCT was 27% and 45% respectively. These results highlight the
fact that disease progression is the main reason for discontinuing ibrutinib in 18% to 58%
of patients and emphasize on the necessity for early identification and timely referral of
these cases

to transplant centers (21). Thus, despite the advantages of SCT therapeutic methods in
terms of increasing survival rate, their limited usage among RS patients for reasons such
as the rapidly growing disease or the existence of underlying diseases in older adults has
questioned the applicability of these novel approaches (42).

Conclusion

This study is the first study conducted at this global level. This study was performed sys-
tematically to measure the efficacy of Autologus hematopoietic transplantation for diffuse
large B cell lymphoma-type Richter syndrome. Acknowledging limitations associated with
the scarcity of data, it is challenging to recommend an optimal treatment approach for DL-
BCL-type RS patients. However, based on available scientific data obtained mostly from
retrospective studies and it is recommended that if chronic lymphocytic leukemia and
DLBCL are clonally unrelated due to dissimilar immunoglobulin gene rearrangements,
the disease should be treated as a de novo DLBCL; but in clonally related cases, de novo
DLBCL would result in poor clinical outcome and transformation can be a proper strategy
following a clinical trial. Otherwise, chemo immunotherapy followed by reduced-intensity
allo-SCT or auto-SCT is suggested.
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Table 1. Proposed Thresholds For Evaluation in a Randomized Controlled Trial.*

Threshold Respiratory Criteria Safety Criteria Rationale
Reduce selfinflicted ~ Sustained for 15 minutes despite Hemodynamic failure: Identifies patients at risk of the
lung injury optimized HFNC or NIV: Requirement for vasopressors proposed harm of selfinflicted lung
Hypoxemia: Fi0,20.8 required to maintain  with norepinephrine injury. Hypoxemia is included as a
oxygen saturation292% dose>0.1 pg/kg/min marker of lung injury, whereas
Tachypnea: Respiratory rate225 breaths ~ Neurologic failure: tachypnea and the additional criteria
per minute GCS<12 points focused on dyspnea, chest wall
AND at least one of the following: motion, or tidal volume capture
* Dysprea: Self-reported dyspnea>4 by potentially injurious breathing
visual analogue scale patterns.

* Altered chest wall ventilatory patterns
during breathing: Accessory muscle use,
abdominal paradoxical breathing

* Excessive tidal volume on NIV: Tidal
volume>9 mlfkg of ideal body weight

Failure to improve  Despite >4 hours of optimized HFNC or Identifies patients who are
NIV: worsening or not improving and
Hypoxemia: Oxygen saturation<92% may be at high risk of additional
despite FI0, 1.0 deterioration or decompensation.
Tachypnea: Respiratory rate>3(0 breaths
per minute

Usual care No specific thresholds provided to the dlinical team Inclusion of a usual care arm allows

for comparison of outcomes
between novel thresholds and
current clinical practice.

* This table shows potential thresholds for invasive ventilation for evaluation in the proposed trial, which would enroll patients requiring high-flow
nasal cannula or noninvasive ventilation for treatment of acute hypoxemic respiratory failure. The thresholds include respiratory criteria that vary
across the interventional thresholds, and safety criteria that remain constant across the interventional thresholds. The usual care arm includes no
specific thresholds. Oxygen saturation can be measured by peripheral oximeter or arterial blood gas. FiO, denotes inspired oxygen fraction; GCS,
Glasgow Coma Scale; HFNC, high-flow nasal cannula; and NIV, noninvasive ventilation.
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