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Hyperemesis gravidarum. 

 Hyperemesis gravidarum is a severe persistent nausea and vomiting 

disorder during pregnancy that can lead to many problems. Several 

predisposing factors play a role in the pathophysiology of hyperemesis 

gravidarum but there is no definite relationship between them that has 

been proven until now including pro-inflammatory factors. Acupressure 

is thought to suppress the effects of proinflammatory cytokines that 

trigger the production of hCG, which is one of the triggering factors for 

hyperemesis gravidarum. Pregnant women with hyperemesis gravidarum 

who are treated according to the standard care for hyperemesis 

gravidarum are given acupressure stimulation during the first 48 hours of 

the treatment. Serum interleukin 6 (IL-6) levels and PUQE scores were 

measured at the start and end of stimulation. Serum IL-6 levels were 

significantly decreased in patients stimulated at the PC6 point compared 

to the Sham point (p < 0.05). This shows that acupressure stimulation at 

the PC6 point reduces IL-6 levels in pregnant women with hyperemesis 

gravidarum. Likewise, the decrease in PUQE scores was significantly 

different in patients stimulated at the PC6 point compared to the Sham 

point (p<0.05). Decrease in IL-6 had a strong correlation with the PUQE 

score (p = 0.016) which means that the decrease in IL-6 levels was 

followed by a decrease in the PUQE score. Acupressure stimulation at 

PC6 point can reduce IL-6 levels to accelerate the improvement of 

nausea and vomiting complaints in hyperemesis gravidarum. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

During pregnancy, hyperemesis gravidarum, a condition marked by persistent and severe nausea and 

vomiting, can cause dehydration, electrolyte imbalance, acidosis, or ketosis as well as a 5% reduction in 

body weight. In the first trimester of pregnancy, more than 80% of pregnant women complain of nausea and 

vomiting. Weight loss, problems with fluid and electrolyte balance, disruptions in daily activities, and 
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conditions that deteriorate even with treatment can lead to 0.3–2% of patients needing additional treatment 

and hospitalization. The medical term for this ailment is hyperemesis gravidarum. Up to 10% of people may 

experience this problem up until the time of birth even after receiving therapy [1- 3]. If this illness is not 

treated appropriately and the patient has thiamin insufficiency, they may lose consciousness, develop 

Wernicke's encephalopathy, and even death [4]. 

 

If the cause and pathophysiology are not fully understood, the management of hyperemesis gravidarum will 

be done empirically and suboptimally [2], [3], [5]. Pharmaceutical treatment is believed to have unpleasant 

side effects on patients, including drowsiness, dry mouth, dystonia, a reduced seizure threshold, and 

extrapyramidal symptoms, some of which are known to be detrimental to the fetus [3], [6]. 

 

Currently, non-pharmacological techniques have emerged as one of the possibilities to treat nausea and 

vomiting in order to lessen the side effects and discomfort of pharmaceutical therapy. The acupressure 

technique, which has been shown in multiple studies to be able to considerably reduce nausea and vomiting, 

is one of the non-pharmacological treatments that are frequently utilized. 

 

Acupressure is a form of acupuncture that originated in traditional Chinese medicine. It has therapeutic 

potential for treating a variety of diseases and is effective for treating a wide range of symptoms. It also has 

advantages including physical comfort, high patient satisfaction, and low cost. The essential concepts for 

stimulating acupoints on meridians are the same in both acupuncture and acupressure; the difference is in 

the technique. If acupuncture requires needles, acupressure is performed using the pressure of the fingers, 

knuckles, thumbs, elbows, or a suitable tool. The bioenergy balance is improved by pressure at this spot, 

which can ultimately treat disease [7]. 

 

Production and release of hCG are controlled by proinflammatory cytokines like tumor necrosis factor 

(TNF)-, interleukin (IL)-1, and IL-6. These cytokines are known to trigger emesis through central and 

peripheral stimulation of the gag reflex arc through nociceptors. Increased hCG in brain regions directly 

involved in the process of nausea or in the upper gastrointestinal tract, as well as increased thyroid 

hormones and estradiol, which can also cause nausea, it is believed that high concentrations of cytokines 

produced by trophoblasts are involved in hyperemesis gravidarum [8], [9]. 

 

Acupressure has been linked to anti-inflammatory properties that are reportedly mediated by inhibiting 

innate immune system reaction centers. There may be a negative feedback loop between the autonomic 

nervous system and innate immunity, according to both clinical and experimental findings. Additionally, 

there is proof that stimulating the vagus nerve with electro-acupressure prevents macrophage activation and 

the generation of TNF, IL-1, IL-6, IL-18, and other inflammatory cytokines [10]. 

 

It is recommended to utilize an acupressure ring at PC6 point as an adjuvant or complementary therapy in 

addition to normal treatment for hyperemesis gravidarum, particularly in low-risk pregnant women. Patients 

with hyperemesis gravidarum who wear an acupressure bracelet at PC6 point can greatly lessen their 

feelings of nausea, vomiting, and the impulse to vomit as well as their urinary ketones and hospital stay 

[11]. 

 

In this pilot study, we used an interview method based on the Modified Pregnancy Uniqe Quantification of 

Emesis (PUQE) table to compare levels of IL-6 production and changes in complaints of nausea and 

vomiting in pregnant women with hyperemesis gravidarum before and after acupressure therapy at PC6 

point and Sham point. 
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2. Materials and Methods 

 

2.1 Patient 

From June 2021 to March 2022, 10 pregnant women with hyperemesis gravidarum received care at the Puri 

Bunda Mother and Child Hospital and Udayana Army Hospital Denpasar. At the time of therapy, the 

gestational age ranged from 6 to 16 weeks. The patient complaints of excessive vomiting and nausea, 

leading to serious dehydration. The identical concerns are not caused by any additional aberrant symptoms 

or indicators. According to the guidelines for the management of hyperemesis gravidarum, the patient 

underwent routine treatment for the condition, including fluid rehydration, antiemetics, and dietary 

modifications. Acupressure stimulation was given by using acuband bracelets on both wrists. The push 

button for the acupressure bracelet was placed at the PC6 point in 5 patients, while the other 5 at the Sham 

point. The wristband is worn for 48 hours starting when the patient is admitted. 

 

Blood samples were taken, and interviews using the PUQE were completed over two intervals. First, at the 

time of admission, and then again 48 hours after the patient started wearing the acupressure bracelet. Serum 

samples from all patients were collected and kept at -80°C until testing. Before the wristband was applied, 

all patients were provided and concured their informed consent. 

 

2.2 Acupressure 

On both hands, acupressure stimulation was applied to the PC6 point. The PC6 acupoint (Nei Guan) is a 

point on the ventral side of the forearm that is situated between the flexor carpi radialis and palmaris longus 

tendons, about 5 cm from the wrist. Continuous pressure on that location results in stimulation. 

Anatomically, the structure found at this point is the median nerve which is formed from the anterior rami 

of spinal nerves C5 – 8, T1 [12] 

 

 
Image 1. PC6 Point Location [12] 

 

Strong afferent input is sent to sympathetic neurons in the spinal cord by stimulation at this location. It is 

believed that stimulation at PC 6 point can change gastrointestinal motility, which contributes to the process 

of vomiting, as this nerve ramus innervates the gastrointestinal tract with sympathetic and parasympathetic 

nerves [13]. While the Sham point is located 5 cm proximal to the wrist on the dorsal side of the forearm. 

 

2.3 IL-6 Assay 
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Examination of IL-6 levels in serum by ELISA method using Human IL-6 ELISA reagent from R&D 

System. 

 

2.4 PUQE Interview 

Based on the PUQE table, interviews about complaints of nausea and vomiting. Interviews were done 

twice: once just before the acupressure bracelet was put on, and once right before it was to be taken off 48 

hours later. 

 

Table 1. The Modified of Pregnancy Unique Quantification of Emesis 

 
 

2.5 Statistic Test 

IL-6 levels and PUQE interview scores between groups were analyzed by t-test at α = 0.05. Meanwhile, the 

mean difference between groups after acupressure stimulation was tested by Repeated Measurement Anova 

at α = 0.05, then tested by paired t-test at a significance level of α = 0.05. The difference was declared 

significant if the p value < 0.05. 

 

3. Results 

In this pilot study, 10 patients between the ages of 19 and 34 were split into two groups: the treatment group 

received acupressure stimulation at the PC6 point, while the control group received stimulation at the Sham 

point. For 48 hours, stimulation is continually administered. 

 

According to data from the treatment group and the control group, the average age of 10 patients was 26 

years in the treatment group and 31 years in the control group. 

 

The data distribution of IL-6 level in serum and respondents' PUQE scores were examined using a 

normality test. Shapiro Wilk test was conducted because there were about less than 30 samples used in this 

investigation. The findings revealed that there were treatment group variations in IL-6 levels and PUQE 

scores as well as groups in the pre-test that were not normally distributed (p<0.05). While the post-test and 

PUQE scores' age and IL-6 level variables were normally distributed (p>0.05). **** 

 

The pre-test IL-6 levels between the control and treatment groups indicated a significant difference (p<0.05) 

in the findings of the non-parametric test, which was conducted using the Mann-Whitney-U test. Tests 

comparing the delta levels of IL-6 in the treatment and control groups revealed a statistically significant 

difference, with p=0.028 (p<0.05), according to the results. The mean difference between pre and post is 

only 0.59 ±0.58 in the control group bar. The average difference between pre and post in the treatment 

group bar was 4,16 ±4.77. This demonstrates that the treatment group's decline in IL-6 levels is greater than 

the control group's, as seen in Figure 2. 
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Figure 2. Comparability Test of Changes in IL-6 Levels 

 

The pre-test PUQE score tested by Mann-Whitney-U showed no significant difference between control and 

treatment group (p>0.05). Meanwhile, the change or delta of the PUQE score was statistically significant 

with a value of p=0.008 (p<0.05). In the control group bar, the mean difference between pre and post is 

only -1,4±0,547. While in the treatment group bar, the average difference between pre and post reached 

5,2±1,30. This shows the decrease in PUQE scores in the treatment group is greater than the control group 

as shown further in Figure 3. 

 

 
Figure 3. PUQE. Score Change Comparability Test 

 

Since the control and treatment groups shared the same baseline or data base and the post-test IL-6 levels 

did not reveal a significant difference, the parametric test carried out by the Independent T-Test on the age 

variable found no significant difference between the groups (p>0,05). With a value of p=0.007 (p<0.05), the 

PUQE post test score revealed a significant difference between the control and treatment groups. 

 

Meanwhile, as one group was not normally distributed, the Wilcoxon test was carried out to assess IL-6 

levels as well as pre-test and post-test PUQE ratings. Based on this test, there were statistically significant 

differences with a negative direction or a reduction in IL-6 levels and PUQE scores, respectively, between 

p=0.008 and p=0.005. 

 

3.1 Correlation Test 

Spearman's test was carried out to determine the correlation of decreased levels of IL-6 with PUQE scores. 

The findings revealed a substantial association between the variables (p = 0.016), pointing to a decline in 

the IL-6 levels and PUQE scores' respective values (-0.735). This indicates a strong link between IL-6 

levels and PUQE scores, where a decline in one variable is followed by a decline in the other, as further 

evidenced in Table 4. 

 

Table 2. Correlation Test for IL-6 Levels and PUQE Score 
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Description: 

*Statistically significant based on Spearman's test 

 

4. Discussion 

It has been demonstrated that proinflammatory cytokines can induce emesis by centrally and peripherally 

stimulating the vomiting reflex arc through nociceptors. Due to elevated hCG concentrations in brain 

regions directly involved in the process of nausea or in the upper gastrointestinal tract, hyperemesis 

gravidarum is thought to occur. This condition is characterized by excessive granulocyte activity and high 

concentrations of cytokines produced by trophoblasts. nausea may result from increased thyroid hormone 

and estradiol levels [8], [14]. 

 

In situations of chronic pain, [15] investigation on the impact of acupuncture on proinflammatory cytokines 

discovered a decrease in IL-6 concentrations. This is consistent with the reported use of acupressure 

stimulation at the PC6 point in this case of hyperemesis gravidarum, which led to a drop in IL-6 levels [15]. 

 

Aside from the GnRH analogue pathway, trophoblasts can be stimulated to release hCG by trophoblast-

derived cytokines like tumor necrosis factor (TNF), IL-6, and IL-1 [13], [16- 18]. Pregnant healthy women 

have greater serum levels of IL-1 and IL-6 than nonpregnant women. Due to trophoblastic activity, 

complaints of nausea and vomiting brought on by pregnancy as well as hyperemesis gravidarum are linked 

to higher serum hCG concentrations. Increased hCG concentrations have been linked in numerous other 

studies to an increased risk of nausea and vomiting during pregnancy (NVP), also known as hyperemesis 

gravidarum [14], [19]. It is believed that suppressing IL-6 will also lower hCG, alleviating hyperemesis 

gravidarum patients' complaints of nausea and vomiting [20]. 

 

Research on the role of IL-6 in the pathogenesis of hyperemesis shows that IL-6 levels in pregnant women 

with hyperemesis gravidarum are higher than healthy pregnant women [14]. 

 

According to a considerable drop in the PUQE score, acupressure stimulation at the PC6 point is thought to 

lessen the severity of nausea and vomiting in mothers with hyperemesis gravidarum. This is consistent with 

the research report by [22], which claimed that acupressure stimulation at the PC6 point for at least 30 

minutes a day resulted in a decrease in the PUQE score. The study also discovered a decrease in the 

requirement for antiemetics throughout therapy. In a different study, patients with acupressure-stimulated 

hyperemesis gravidarum showed a substantial improvement in PUQE scores at the PC6 point compared to 

the placebo point. The study suggests adding acupressure stimulation at point PC6 to other therapies to treat 

hyperemesis gravidarum [10]. 

 

This pilot study discovered a high association between a drop in IL-6 levels and a drop in PUQE scores as a 

result of acupressure stimulation at the PC6 point. A drop in IL-6 levels is followed by a drop in PUQE 

scores, which indicates an improvement in nausea and vomiting complaints. 

 

5. CONCLUSION 

In hyperemesis gravidarum, stimulation of acupressure at PC6 point lowers blood IL-6 levels and PUQE 
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ratings, accelerating the resolution of nausea and vomiting symptoms. 
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