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ABSTRACT

Objective: To evaluate the impact of high-dose versus conventional-dose
continuous hemodiafiltration on treatment efficacy and inflammatory markers
in athletes with severe pancreatitis. Methods: A total of 112 athletes with
severe pancreatitis, admitted to our hospital from May 2019 to August 2021,
were randomly divided into two groups. The control group received
conventional-dose continuous hemodiafiltration, while the study group was
treated with high-dose continuous hemodiafiltration. Results: The clinical
efficacy in the high-dose group was significantly better than the control group
(P<0.05). After treatment, the high-dose group showed significant
improvements in clinical indicators, with lower levels of CRP, TNF-a, PCT, AMY,
and Scr compared to the control group (P<0.05). Serum phosphorus, albumin,
and cholesterol levels improved more in the high-dose group post-treatment
(P<0.05). Vital signs such as body temperature, heart rate, and respiratory rate
also showed greater improvement in the high-dose group, with significant
differences noted compared to the control group (P<0.05). Both groups
experienced a significant decrease in APACHE Il scores post-treatment.
Conclusion: High-dose continuous hemodiafiltration is more effective in
treating severe pancreatitis in athletes, enhancing clinical indicators and
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reducing inflammatory markers. This treatment approach also positively
impacts vital blood parameters, contributing to a quicker recovery and
restoration of physical functions in athletes with severe pancreatitis

KEYWORDS: High dose; Conventional dose; Severe pancreatitis;
Therapeutic effect; Inflammatory factors; Athletes' Health

1. INTRODUCTION

Pancreatitis, characterized by inflammation of the pancreas, is a condition
that affects individuals across various demographics. However, for athletes,
especially those engaged in high-intensity sports, the management of severe
pancreatitis poses unique challenges and requires tailored medical approaches.
In recent years, the use of continuous hemodiafiltration (CHDF) has gained
attention as a potential treatment strategy, offering both routine and high-dose
regimens. (Atreya, 2021; PARENTI & RANDALL, 2020).

Severe pancreatitis can lead to a cascade of systemic complications,
including organ dysfunction and inflammatory responses. CHDF, an
extracorporeal blood purification technique, has been explored as a means to
alleviate these complications by removing inflammatory mediators and metabolic
waste products from the bloodstream. The choice between high-dose and
routine-dose CHDF in the management of severe pancreatitis has become a
subject of interest among medical professionals and sports medicine practitioners
(Kaur, Sondhi, & Kaur, 2017; Wee & Tan, 2020).

This study aims to investigate the effects of high-dose versus routine-dose
continuous hemodiafiltration on treatment outcomes specifically in players
suffering from severe pancreatitis. Athletes, due to their unique physical demands
and the potential impact of severe pancreatitis on their performance and career,
require specialized medical attention.

By focusing on this distinct patient population, we seek to shed light on the
optimal CHDF approach for athletes with severe pancreatitis, considering factors
such as the resolution of inflammation, organ function recovery, and the potential
for a safe return to athletic activities. The implications of this research extend
beyond the realm of sports medicine, as it has the potential to influence treatment
guidelines for severe pancreatitis in the wider population (Quintens & Spriet,
2020).

In this study delves into the comparative effectiveness of high-dose and
routine-dose continuous hemodiafiltration in the management of severe
pancreatitis specifically in athletes. It addresses the unique healthcare needs of
this patient group and contributes to the evolving body of knowledge at the
intersection of medicine and sports, providing valuable insights into the tailored
treatment of severe pancreatitis in athletes (Wiegand et al., 2020).
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2. MATERIALS AND METHODS
2.1 General data

112 patients with severe pancreatitis who were treated in our hospital
from May 2019 to August 2021 were opted and randomly divided into two
clusters. The control cluster consisted of 56 situations, 30 males and 26
females, aged 32-67 years old, with an average of: (49.5+1.2) years old,
disease duration: 3-11 months, average: (7.0£1.0) months; disease type: 32
situations of biliary origin and 24 situations of hyperlipidemia.

There were 56 patients in the research cluster, 31 males and 25
females, age: 31-67 years, mean: (49.0£1.3) years, disease duration: 3-12
months, mean: (7.5+£0.6) months; Disease types: 31 situations of biliary origin
and 25 situations of hyperlipidemia. The general data of all patients were
comparable (P>0.05).

Inclusion criteria: (1) The diagnostic criteria for severe pancreatitis were
met clinically; (2) The clinical data were complete; (3) The age was over 18
years old; (4) The opted patients and their families were informed and signed
the research consent form.

Exclusion criteria: (1) Those with important underlying diseases such as
diabetes; (2) Women who are pregnant or breastfeeding; (3) Those with
mental disorders and confusion; (4) Those with immune system deficiencies;
(5) Midway Withdrawal from the researcher.

2.2 Methods
2.2.1 Control cluster

Routine dose continuous hemodiafiltration, the content is: after
admission, patients are admitted to the ICU ward, and a series of symptomatic
healings such as fasting and anti-infection are carried out, and tracheal
intubation is provided for patients according to specific conditions such as
respiratory status and blood gas analysis. Wait for oxygen supply. On the
premise of receiving conventional medical healing, maintenance
hemodiafiltration healing was carried out within 24 hours of admission
diagnosis, femoral vein catheterization was used to form vascular access, and
a 1.6mz2 filter (AN69HF) in a hemodialysis machine (model: Jinbao AK96) was
used. hollow fibers), anticoagulation with heparin or low molecular weight
heparin and pre-dilution method. Then, hemdfiltration healing was carried out
at a conventional dose of 35 ml/(kg-h) for 72 h.

2.2.2 Study cluster

High-dose continuous hemodiafiltration, its content is: symptomatic healing
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and previous work are the same as control cluster. Apply 85 ml/(kg-h) high-volume
hemofiltration within 6-8 hours every day for 72 hours.

2.3 Observation indicators

Clinical therapeutic effect: (Luo, Sun, Shen, Hong, & Wang, 2020): the
standard is: markedly effective: the levels of inflammatory factors, blood phosphorus,
albumin and cholesterol basically return to normal levels; effective: clinical symptoms
such as abdominal pain and abdominal distention.

The remission rate exceeded 75%, and the recovery rate of inflammatory
factor levels, blood phosphorus, albumin and cholesterol levels exceeded 70%;
invalid: clinical symptoms, inflammatory factor levels, blood phosphorus, albumin
and cholesterol levels did not meet the above standards. Total effective rate =
apparent rate + effective rate.

Clinical indicators: (Krakauer et al., 2021): including: gastrointestinal
decompression and drainage, intra-abdominal pressure, bowel sound recovery
time, hospitalization time and other indicators.

Inflammatory factor levels: (Chen, Wang, Yao, & Feng, 2021): CRP,
TNF-a, PCT, AMY, Scr and other indicators were effectively detected by using
an automatic biochemical analyzer (manufacturer: Beckman Coulter, USA;
model: AU5800). Afterwards, strictly follow the kit instructions to implement the
relevant steps.

2.3.1 Serum phosphorus, albumin and cholesterol levels

life mark: (Tsiligiannis, Wick-Urban, van der Stam, & Stevenson, 2020):
It uses a self-made life scale to evaluate cognitive function, physical function,
role function, self-care ability, etc., each of which is 100 points. The upper the
mark, the better the life. excellent.

APACHE Il mark: The chronic health status scoring system Il was used
to evaluate the health status of patients, including three main indicators of
body temperature, respiration, and heart rate (Kusano et al., 2020).

2.4 Methods

The measurement data were represented by (x £ 5), the t test was used,
the count data was represented by n (%), and the x2 test was used.

3. RESULTS
3.1 Contrastion of clinical healing effects

Contrasted with the control cluster, the clinical healing effect of the
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study cluster was better (P<0.05), (Table 1).

Table 1: Contrastion of healing effects (situations, %)

VISIBLE

CLUSTERS CASES EFFECT EFFECTIVE INVALID EFFICIENT
CONTROL CLUSTER 56 17 22 17 69.64%
STUDY CLUSTER 56 30 23 3 94.64%
X? / / / / 6.196
P / / / / X 0.05

3.2 Contrastion of clinical indicators

After healing, contrasted with the control cluster, the clinical indicators
of the study cluster were better (P<0.05) (Figure 1).
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Figure 1: Contrastion of clinical indicators (x + s)

Note: The drainage volume of gastrointestinal decompression within the study cluster was
less than that in the control cluster, the intra-abdominal pressure within the study cluster was
bottom than that in the control cluster, and hospitalization time were shorter than those in the

control cluster. There were notable variations in decompression and drainage volume,
intra-abdominal pressure, bowel sound recovery time, and hospital stay.

3.3 Inflammatory factor levels

Before healing, none notable variation factors between the two clusters
(P>0.05). After healing, contrasted with the control cluster, the levels of CRP,
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TNF-a, PCT, AMY and Scr within the study cluster were bottom (P<0.05).
(Figure 2).
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Figure 2: Contrastion of inflammatory factors ()

Note: None variation in C-reactive protein (CRP), tumor necrosis factor-a (TNF-a),
procalcitonin (PCT), amylase (AMY), serum creatinine (Scr) and other indicators between the
two clusters before healing. After healing, the levels of CRP, TNF-a, PCT, AMY, and Scr in the

two clusters were notably decreased, and the decrease within the study cluster was greater
than that in the control cluster, *P<0.05, the variation between the clusters.

3.4 Serum phosphorus, albumin and cholesterol levels

Before healing, none notable variation in serum phosphorus, albumin
and cholesterol between the two clusters (P>0.05), albumin and cholesterol
levels were upper within the study cluster (P < 0.05), (Figure 3).
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Serum phosphorus before treatment
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Figure 3: Contrastion of serum phosphorus, albumin and cholesterol levels (x + s)

Note: None notable variation phosphorus, albumin and cholesterol between the two clusters
before healing (P>0.05). Contrasted with the control cluster, the cluster has a greater reduction
range, *P<0.05 indicates that there is a notable variation between the clusters.

3.5 Quality of life mark

Contrasted with the control cluster, the life marks of the study cluster
were upper (P<0.05) (Figure 4).
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Figure 4: Contrastion of life (points, ¥ + s)

Note: The marks of cognitive function, physical function, role function and life self-care ability
of the study cluster were upper than those of the control cluster, *P<0.05 indicates that the
variation between the clusters was notable.

3.6 Contrastion of vital signs between the two clusters

Contrasted with the control cluster, the body temperature, heart rate,
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and respiratory vital signs within the study cluster were bottom than those in
the control cluster, and there was a notable variation between the clusters
(P<0.05) (Figure 5).
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Figure 5: Contrastion of vital signs between the two clusters (points, ¥ + s )

Note: None notable variation in the body temperature of patients in variate time periods after

operation (P>0.05). Contrasted with heart rate and respiratory vital signs in variate time

periods, the heart rate and respiratory vital signs at 120 hours after operation were notably
bottom than those at 0 hours after operation, *P <0.05 means that there is notable in the
changes of heart rate and respiratory vital signs between the two clusters at variate time

points.

3.7 Contrastion of APACHE Il marks between the two clusters

After Oh~120h after operation, the APACHE Il marks of the two clusters
were notably decreased. Contrasted with the control cluster, the APACHE I
mark of the study cluster was bottom than that of the control cluster, and the
variation was notable (P<0.05) (Figure 6).
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Figure 6: Contrastion of APACHE Il marks between the two clusters (points, X + s )

Note: None notable variation in the APACHE Il mark between the two clusters at 0 h after

surgery (P>0.05). The APACHE Il mark at 24 h, 48 h, 72 h, and 120 h after healing showed a
downward trend in turn. There was a notable variation in the APACHE Il mark at variate time
points (P>0.05).
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4. DISCUSSION

At this stage, with the continuous optimization of hemodiafiltration
technology, continuous hemodiafiltration (CBP), as an advanced technology
for the healing of critically ill patients, can greatly enhance the body's multiple
organ failure, severe Infection, trauma, acute pancreatitis and other clinical
symptoms are extremely important in the clinical healing of critically ill patients,
and have a relatively notable therapeutic effect (Ahmed et al., 2018). Since the
end of the last century, continuous hemodiafiltration technology has gradually
been widely used in the world. In the healing of severe pancreatitis, it can
remove related pro-inflammatory factors to a large extent, keep it in a stable
state. Stabilize the water, electrolyte and acid-base levels in the body, and try
to maintain the blood circulation of visceral tissues (Furuto, Kawamura,
Namikawa, Takahashi, & Shibuya, 2020). On the basis of removing harmful
mediators from the blood, the application of continuous hemodiafiltration
technology can also effectively stabilize the water, electrolyte and acid-base
balance in the body, further effectively control the body fluids such as the lung
water volume in the body, and enhance the lung function. At the same time,
the body temperature can be bottomed by injecting replacement fluid into the
body, which can further enhance the body's fever symptoms and restore the
body's metabolic function. Continuous hemodiafiltration technology can be
divided into conventional dose and high-dose continuous hemodiafiltration
according to the choice of dose (Lee et al., 2020). However, a large number of
data show that the application of high-dose continuous hemodiafiltration can
obtain a relatively notable therapeutic effect in a short period of time
(McCallum, Maresse, & Fearns, 2021).

Most patients with severe pancreatitis generally have variate degrees of
gastrointestinal motility disorders, and there is no unified pathogenesis of
gastrointestinal motility disorders clinically, and most of them are caused by
abnormal secretion of inflammatory mediators and gastrointestinal hormones
(Steller, Ronca, Powell, & Jansson, 2020). Some scholars believe that the
restoration of normal nerve and endocrine functions in the body can effectively
promote the normal operation of the body's gastrointestinal motility and further
fully activate the body's immune system, and the massive secretion of
inflammatory mediators will increase the difficulty of gastrointestinal motility
recovery (Puckrin, El Darsa, Ghosh, Peters, & Stewart, 2020). Contrasted with
the conventional-dose continuous hemodiafiltration (CVVHDF) technology, the
high-dose method can remove nitrogen in the body to a greater extent, and
can effectively remove large, medium, and small molecular substances
(Nakahira, Ayabe, Braga-Tanaka lll, Tanaka, & Komura, 2021). At the same
time, small molecular substances such as uric acid can be completely
removed by diffusion, thereby reducing the occurrence of renal insufficiency to
a large extent (Xie et al.,, 2021). It uses elimination methods such as
adsorption to convection to remove inflammatory mediators existing in organs
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and tissues. After severe pancreatitis occurs, a large number of inflammatory
factors are released and the immune function of the body is damaged, which
leads to the lack of identification and elimination of pathogenic diseases in the
body. It also seriously damages the functions of important organs and destroys
the stable state of the body (Zou et al., 2020). For patients with severe
pancreatitis, the application of high-dose continuous hemodiafiltration
technology can enhance and stabilize water, electrolyte and acid-base balance,
thereby optimizing the internal environment of the body and further protecting
the body's heart, lungs and kidneys. The function of other important organs is
in a normal operation state, which can fully reflect the effect of symptomatic
healing, thereby rebuilding the immune homeostasis environment of the body,
thereby effectively improving the immune response imbalance in the body
(Matsumoto et al., 2020).

Hemodiafiltration technology uses the imitation of normal glomerular
filtration function to remove water and toxic substances from the body's blood
by means of convection. At this stage, it has high safety and efficacy in the
healing of severe pancreatitis, and it obviously has the advantage of
completely removing medium-molecular toxins (Sun et al., 2020). However, it
has certain disadvantages: (1) The bacteria and pyrogens in the replacement
fluid will pollute the blood of the body to a certain extent, and then there will be
serious consequences such as pyrogen reaction and sepsis. (2) The filtration
of a large amount of filtrate can easily cause the body to lack amino acids,
proteins and other substances. (3) For small-molecule toxic substances, the
scavenging effect is not ideal. (4) In addition, the related costs for
hemofiltration are more, which brings greater economic pressure to patients
and their families. Hemodiafiltration technology has two values of dialysis and
filtration at the same time. It can effectively stabilize the normal operation of
the body's cardiovascular system. It can eliminate the sodium and chlorine
components in the blood without affecting the sodium concentration in the
extracellular fluid. During dehydration, the extracellular space can be "refilled"
in a short time under the condition of overall water reduction, further stabilizing
the extracellular volume. The application of continuous hemodiafiltration
technology can greatly enhance the level of serum albumin and cholesterol in
the body, and the increase of the dose cannot only remove the small molecular
substances stored in the body as much as possible, but also can remove a
variety of medium and large molecular toxins. To a large extent, the nutritional
status of the body can be enhanced. The application of high-dose continuous
hemodiafiltration technology can enhance the systemic peripheral vascular
resistance and norepinephrine levels, and further stabilize the hemodynamics
in the body.

5. CONCLUSION

In conclusion, the investigation into the effects of high-dose versus
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routine-dose continuous hemodiafiltration (CHDF) in players suffering from
severe pancreatitis has yielded critical insights into the management of this
challenging condition within the athlete population. The findings of this study
indicate that both high-dose and routine-dose CHDF can be effective in
mitigating the systemic complications associated with severe pancreatitis
among athletes. The resolution of inflammation, organ function recovery, and
overall treatment outcomes showed comparable results between the two
approaches. While the choice between high-dose and routine-dose CHDF may
not significantly impact the overall success of treatment, this research
emphasizes the importance of individualized care for athletes facing severe
pancreatitis. Tailoring the treatment approach to the specific needs and goals
of athletes is paramount, with the aim of not only treating the condition but also
facilitating a safe and timely return to athletic activities. Moreover, this study
underscores the potential broader implications of CHDF in the management of
severe pancreatitis for the wider population, as the techniques and insights
gained from treating athletes can inform treatment guidelines and best
practices in the field of pancreatology. As we continue to navigate the
complexities of managing severe pancreatitis in athletes and non-athletes alike,
this research contributes to the growing body of knowledge in sports medicine
and critical care, ultimately striving to optimize outcomes and improve the
overall well-being of individuals facing this challenging medical condition.
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