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1. Summary 

1.1  Abstract (German) 

  Daten aus  Beobachtungsstudien und langjährige Erfahrung von Anwendern legen nahe, daß 

medizinisch überwachtes therapeutisches Fasten (periodisches Fasten, „Heilfasten, very low 

calorie diet“) bei der Behandlung von Metabolischem Syndrom sowie chronischen 

Schmerzsyndromen des Bewegungsapparates eine wirksame Maßnahme darstellt. 

Zugeschrieben werden dem Fasten eine antiinflammatorische Wirkung, die Verlangsamung 

von chronisch degenerativen Prozessen sowie die Induzierung von gesundheitsfördernder 

Lebensstiländerung und stimmungsaufhellende Effekte. Inzwischen wird Fasten international 

zunehmend eingesetzt, u.a. Auch im Rahmender der Integrativen Medizin in den USA und 

China. Ziel der kontrollierten Pilotstudien dieser Dissertation ist es, die klinischen Effekte 

einer Fastenbehandlung zu evaluieren und damit zur Einschätzung des Fastens als 

gesundheitsfördernder komplementärmedizinischer Behandlung beizutragen. 

  In der ersten Studie untersuchten wir die kombinierte Wirkung einer additiven  

Phytotherapie nach Empfehlungen der Traditionellen Chinesischen Medizin (TCM) im 

Zusammenhang mit einem kurzzeitigen, 5-tägigen Fasten  mit  Energieaufnahme <550 kcal / 

Tag bei Patienten mit Typ-2-Diabetes mellitus (T2DM). Es zeigte sich in beiden Gruppen 

eine Verbesserung metabolischer und glukoregulatorischer Parameter, in der 

Kombinationstherapie aber mit stärkerer Ausprägung einschließlich eines reduzierter Bedarfs 

an Antidiabetika nach drei Monaten.   Ein integrativer Behandlungsansatz, der die Standard-

T2DM Behandlung, VLCD und ein TCM-Dekokt umfasst, könnte somit vorteilhafte 

Wirkungen haben. In einer weiteren  randomisiert-kontrollierten Studie untersuchten wir die 

mittelfristige (vier Monate) metabolische Reaktion auf ein ambulantes periodisches Fasten 

über 7 Tage nach der Buchinger Technik (Energieaufnahme ca. 300 kcal/Tag durch Säfte) bei 

Patienten mit T2DM. Das Fasten führte im Vergleich zur Kontrollgruppe mit konventioneller 

Ernährungsberatung zu Gewichtsabnahme, Verringerung des abdominalen Umfangs, 

signifikanter Senkung des Blutdrucks und erhöhter Lebensqualität. Es wurden jedoch nur 

nicht signifikante Verbesserungen für HbA1c, Insulin und HOMA-Index beobachtet. Diese 

Ergebnisse legen nahe, dass verlängertes Fasten positive klinische Auswirkungen auf T2DM 

haben könnte und somit als gut durchführbare Therapieergänzung in größeren 

konfirmatorischen Studien weiter evaluiert werden sollte. In einer dritten Untersuchung 

verglichen wir in einer kontrollierten Pilotstudie die therapeutischen Effekte der 

rheumatologisch-stationären Komplex Therapie (RT) mit denen der integrativen Medizin 

(IM), einschließlich des Schwerpunktes einer stationären Fastentherapie mit begleitender 

Mind Body Medizin bei Patienten mit Fibromyalgie Syndrom. Die Ergebnisse deuten darauf 

hin, dass eine multimodale IM-Behandlung mit Fasten-Therapie und Mind Body Medizin der 

CM kurzfristig überlegen und mittelfristig nicht unterlegen sein könnte. Darüber hinaus 

veröffentlichten wir einen narrativen Review Artikel, zur aktuellen Studienlage bezüglich der 

Wirksamkeit von Fastenbehandlungen zur Behandlung und Vorbeugung von Erkrankungen. 
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1.2 Abstract (English) 

  There is large empirical and observational evidence that medically supervised modified 

fasting is efficacious in the treatment of metabolic syndrome and chronic pain syndromes. 

Beneficial effects of fasting are attributed to distinct anti-inflammatory effects and the 

deceleration of chronic degenerative pathways, accompanied by enhancement of health-

related lifestyle modification and mood enhancement. Recently, there is increasing 

international use and demand of fasting therapy within the concept of integrative medicine, 

e.g. in the U.S. and China. The goal of the studies that make up this dissertation is to evaluate 

the clinical effects of fasting therapy with controlled pilot trials, hence, contribute to the 

evaluation of fasting therapy as a health-promoting complementary treatment.  

  In the first study, we evaluated the effects of a Traditional Chinese Medicine (TCM) herbal 

decoction combined with short-term fasting over 5 days (energy intake < 550 kcal/day) on the 

therapeutic response in type 2 diabetes mellitus (T2DM) patients. Both groups showed 

improvement of glycemic control, but with combination therapy a more pronounced 

glucoregulatory and metabolic effect including the reduced use of anti-diabetic medication 

could be found after three months. These results point to a putative beneficial effect of a 

combination approach of fasting and traditional herbal Chinese Medicine in T2DM treatment. 

To further explore the clinical effect of fasting therapy on T2DM, in the second study, we 

investigated the mid-term (four months) metabolic response of prolonged fasting (7 days, 

energy intake < 300 kcal/day) in patients with T2DM within a randomized controlled 

outpatient study. Fasting led to greater weight decrease, reduction of abdominal 

circumference, significant decrease of blood pressure and increased quality-of-life. However, 

only non-significant improvements were observed for HbA1c, insulin and HOMA-index. 

These results suggest that prolonged fasting is feasible and might have beneficial clinical 

effects on T2DM. The effectiveness should be proven in larger confirmatory trials. In the 

third study, we conducted a controlled pilot study to compare the therapeutic effects on 

fibromyalgia treated with conventional rheumatological inpatient care (RT) versus integrative 

medicine (IM) including fasting therapy. Findings indicate that a multimodal IM treatment 

with fasting therapy might be superior to CM in the short term and not inferior in the mid-

term. Beyond, we published a narrative review summarizing the current state of fasting 

therapy for treating and preventing diseases. 
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1.3  Introduction 

  Fasting as a medical treatment has been claimed to be a valuable therapeutic method for 

chronic and acute diseases in a multitude of traditional and ethnomedical systems worldwide 

(Buchinger 1932; Fahrner 1991). In the last two decades, modified fasting attracted a 

growing popularity in the German public, i.e. as a self-care method for prevention and health 

promotion and particularly to initiate lifestyle modification (Lützner 2002;  Hartel and Volger 

2004). Moreover, fasting cures have been developed and successfully established in a couple 

of specialized fasting sanatoriums, thereby embedding defined periods of modified or subtotal 

fasting within holistic lifestyle modification programmes and a focus on Mind-Body Medicine 

and aspects of spirituality.  

  Physiologically, nutritional energy supply below a threshold of about 500 kcal/day leads to 

strong neuroendocrine responses accompanied by rapid mobilization of glycogen stores 

(phase I), followed by metabolism of fat mass via lipolysis after a fasting duration longer than 

24 hours (phase II) before the phase of late starvation with accelerated protein loss (phase III). 

A maintained daily intake of some calories reduces protein catabolism by a significant amount 

(Owen 1998). Therefore, the daily intake between 200 and 500 kcal is established in clinical 

fasting and defines the currently most frequently used form of therapeutic fasting, the “fasting 

cure” or “Buchinger fasting”  (Buchinger 2000; Wilhelmi de Toledo et al. 2002; Wilhelmi de 

Toledo et al. 2013). Very-low-calorie-diets (VLCD) allow a higher nutritional intake up to 

800 kcal/day (Wilhelmi de Toledo et al. 2013). Yet, while VLCD also leads to substantial 

weight loss, the adaptive physiological and psychological responses are reduced and the 

mind-body medicine approach is not included. Finally, continuous caloric restriction is 

defined as a long term reduction in energy intake without malnutrition, mostly consisting of a 

30-40% reduction of daily nutritional energy intake (Varady and Hellerstein 2007). Caloric 

restriction is commonly used in experimental animal research. As an alternative to traditional 

caloric restriction, intermittent fasting has also been established. One of the intermittent 

regimens involves a “feast day” on which food is consumed ad libitum that alternates with a 

“fast day” on which food is withheld (Varady and Hellerstein 2007; Varady 2009), which is 

the so-called alternate-day fasting. The feast and the fast periods are typically 24h and 

commonly weight is not changed by alternating diets. Another category of the intermittent 

fasting is the 5–2-days eating/fasting method. For this fasting method, five days of one week 

have normal caloric energy intake, while the other two days include a maximum calorie intake 

of 500 per day for women and 600 for men. All the fasting methods above are characterized 

by a reduction of calorie intake. Instead, as a particular form, intermittent fasting and time-

restricted eating allow to consume an unchanged energy intake, but modulate the meal 

frequency (Rothschild 2014). A popular form of time-restricted eating involves fasting for 16 
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hours per day and eating during the consecutive 8 hours, typically on the same schedule each 

day. 

  Fasting now is an upcoming issue in China with its developing economy and an increasing 

number of population suffering from metabolic syndrome due to excessive nutritional intake. 

In this context, fasting therapy has been introduced in the first hospitals in China. As one of 

the pioneers the Department of Traditional Chinese Medicine in the First affiliated Hospital of 

the Sun-Yat Sen University (Guangzhou, http://www.gzsums.net/zhuanke_614.aspx) already 

established the fasting therapy as a standard in-patient and out-patient treatment for patients 

with metabolic syndrome. Moreover, they combine the fasting therapy with other therapeutic 

tools of TCM to improve the treatment effects and relieve the adverse effects of fasting. I 

worked on TCM in the First Affiliated Hospital of the Sun-Yat Sen University before my 

scientific work at Charité Berlin. There is an ongoing cooperation for research in fasting 

therapy between Sun-Yat Sen University and Charité Berlin.   

  Very-low-calorie-diets had come to clinical researcher’s attention since the 1990s due to its 

effects on weight loss, lifestyle modification and improvement of cardiovascular risk factors 

in the obese patients with T2DM (Henry and Gumbiner 1991; Kelley et al. 1993; Capstick et 

al. 1997; Lara-Castro et al. 2008; Lin et al. 2009; Krebs et al. 2008; Baker et al. 2009; Jazet 

et al. 2007). Recently, a study on a rat model of type 2 diabetes in molecular level 

demonstrated that fasting/VLCD improves glucose metabolism before weight loss through 

beneficial metabolic effects on liver function  (Perry et al. 2018). There are multiple 

mechanisms related to the putative beneficial effects of fasting therapy in T2DM and the 

metabolic syndrome, including reduced DAG-PKCε-induced hepatic insulin resistance, 

reduced hepatic glycogenolysis, and reduced hepatic acetyl-CoA content and gluconeogenesis 

(Perry et al. 2018).  

  On the other hand, there are characteristic descriptions on the physical signs and the 

constitution of T2DM patients in TCM indicating a specific treatment according to the 

concept of TCM with a focus on herbal treatments. These treatments are typically combined 

with diet. In T2DM the characterisitc pattern is described as so-called “turbid mucus 

distressing the spleen” according to the principles of TCM. Hence, at the Chinese centre we 

developed a new treatment, combining short-term modified fasting/VLCD with a TCM herbal 

treatment, i.e. modified Ling-Gui-Zhu-Gan decoction, which is postulated to warm and 

resolve mucus (wen-hua-tan-yin) as well as to strengthen the spleen and to remove turbidity 

(jian-pi-xie-zhuo). Preliminary clinical observations suggested  that this treatment approach 

may promote the acceptance of caloric restriction and, moreover, may improve glycemic 

control. We evaluated the clinical effects of this integrative treatment with a 5-day peridoic 
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fasting period and additive herbal therapy for the first time by means of a randomized 

controlled pilot study (D. Chen and C. Li et al. 2012). 

  Prolonged periodic fasting is a strong physiological stimulus equivalent to a mild-to-

moderate biological stress and activates numerous endocrine and neurobiological responses 

from systemic levels up to molecular signal pathways (Varady et al. 2007; Gredilla et al. 

2001; Hall et al. 2013; Choi et al. 2013; Bierhaus et al. 2005; Brecchia et al. 2006). Two 

prospective but uncontrolled studies found beneficial effects of a 7-day modified subtotal 

fasting period (200-300 kcal/day) on insulin sensitivity, blood pressure and regulation of 

adipokines (Li et al. 2013; Stange et al. 2013). Furthermore, a recent small randomized trial 

evaluating a fasting-mimicking diet with periodic restricted nutritional energy intake (up to 

600 kcal/day) found beneficial effects on cardiovascular risk factors and blood lipids in 

healthy subjects after 3 months (Brandhorst et al. 2015). However, so far there are no data 

from randomized trials in humans evaluating the clinical effects of prolonged periodic fasting 

(≥ 5days) in patients with T2DM. Therefore, we aimed to investigate the mid-term metabolic 

and clinical effects of a one-week outpatient fasting program in persons with T2DM by means 

of an explorative randomized pilot study (C. Li et al. 2017). 

  The general pain-relieving effect of fasting is a frequent empirical observation made by 

fasting therapists. Clinical experience and preliminary evidence from uncontrolled 

prospective studies suggest that an integrative approach including nutritional and fasting 

therapies may help to decrease symptoms and increase the quality-of-life in patients with 

fibromyalgia that is a complex clinical pain syndrome (Michalsen and Hoffmann et al. 2005;  

Michalsen and Riegert et al. 2005). Prolonged fasting has been found effective in several 

randomized trials on rheumatoid arthritis (Kjeldsen-Kragh et al. 1991; Müller et al. 2000). 

The anti-inflammatory, pain relieving, anti-nociceptive, and mood-enhancing effects of 

fasting and caloric restriction have been well described in experimental and clinical studies 

(Johnstone 2007; Michalsen 2010; Molina et al. 1995; Nenonen 1998). Patients with 

rheumatoid arthritis and fibromyalgia frequently report that elimination diets and meal 

skipping alleviate their symptoms (Michalsen and  Riegert et al. 2005; Haugen et al. 1991; 

Kjeldsen-Kragh et al. 1992). In a trial with a heterogeneous sample of chronic pain patients 

fasting led to enhancement of mood and well-being (Michalsen and Schneider et al. 2003). 

Fasting in its typical in-patient treatment approach is delivered as a multimodal complex 

treatment. It is critical to assess better the effectiveness of this complex treatment approach 

including fasting therapy within the concept of Integrative Medicine (IM) and to compare it to 

the rheumatological conventional multimodal treatment approach. Therefore, we conducted a 

first controlled nonrandomized pilot study to compare an integrative treatment strategy 
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including fasting cure with a conventional rheumatologic (RT) treatment strategy (A. 

Michalsen and C. Li et al. 2013). 

 

1.4  Methods 

  Methods are discussed separately for the therapeutic response of short-term fasting/ VLCD 

combined with TCM decoction on T2DM (D. Chen and C. Li et al. 2012), the clinical effects 

of prolonged fasting therapy on T2DM (C. Li et al. 2017) and the comparison of RT versus 

IM for treating fibromyalgia (A. Michalsen and C. Li et al. 2013). 

  In the first study (D. Chen and C. Li et al. 2012), all patients were admitted to the First 

affiliated Hospital of the Sun-Yat Sen University (Guangzhou, China) for in-patient treatment 

of T2DM. A total of 60 eligible patients (34 male and 26 female) participated in the trial. The 

study was designed as a clinical randomized pilot study. All patients were allocated randomly 

to either the intervention group or to the control group. Each group consisted of 30 patients. 

  Patients in the intervention group were treated internally with a modified Ling-Gui-Zhu-Gan 

decoction combination with a 5-day modified fasting/VLCD. The modified Ling-Gui-Zhu-

Gan decoction contained Sclerotium Poriae Cocos (fu ling) 20 g, Ramulus Cinnamoni Cassiae 

(gui zhi) 12 g, Rhizoma Atractylodis Macrocephalae (bai zhu) 15 g, Radix Glycyrrhizae 

Preparata (zhi gan cao) 9 g, Radix Codonopsis Pilosulae (dang shen) 30g, and Radix et 

Rhizoma Rhei (da huang) 9 g.  

  As previously described (Chen et al. 2010), the dietary fasting/VLCD treatment consists of 

three phases: (1) the pre-fasting phase, (2) the 5-day strict modified fasting/VLCD phase and 

(3) the food reintroduction phase. The pre-fasting phase consists of 1-2 dietary “relief” days 

with an intake of fruits and vegetables only, aiming to prepare patients for the fasting phase, 

to adapt digestion and to stepwise control subjective perception of hunger. The fasting/VLCD 

phase followed throughout the subsequent 5 days started with the intake of 10-20 g thenardite 

powder for bowel-cleaning purposes. During fasting patients were advised to sip hot millet 

soup, prepared with ≤ 150 g millet and 1000 ml water, along with drinking 3 Lof mineral 

water per day. Patients could also choose to drink moderate quantities of sugar-free sports 

beverages every day to maintain electrolyte balance. Solid food was refrained throughout the 

modified fasting phase. Nutritional energy intake was limited to < 550 kcal/day. After the 

fasting phase patients reintroduced solid food items stepwise, increasing food intake gradually 

to an amount still smaller than standard diabetic diets. During the fasting phase the modified 

Ling-Gui-Zhu-Gan decoction was administered twice a day. Prescription of the decoction was 

continued for maximum one month, according to the condition of the patients.  

  The in-patient treatment period comprised 7 days in both groups: in the fasting/VLCD group 

5 modified fasting days and one day for relief and food reintroduction respectively; in the 
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control group 7 days for continuous nutritional therapy and diet control, physical therapy and 

educational programs. 

  After fasting, patients of both groups received dietary counseling and were asked to follow 

the suggested nutrition program. All patients were suggested to engage in moderate physical 

activity (walking) twice a day for 60 min. Anti-diabetic drugs were not changed during the 

study, but physicians could adapt the dosage of the drugs according to patients’ plasma 

glucose. No other drugs were added during the therapy. Within the following 3 months, all 

participants were required to re-visit the outpatient clinic once in two weeks in order to assess 

diabetic control and to supervise the implementation of recommended physical activities and 

diets as well as to adapt the oral dosage of anti-diabetic drugs. 

  Fasting plasma glucose (FG), 2-h plasma glucose after oral glucose tolerance-test (2hG), and 

glycated hemoglobin A1c (HbA1C) were measured by standard methods. FG was measured by 

the glucose oxidase technique and HbA1C level was measured by Bio-Rad HPLC. Serum total 

cholesterol (TC) and triglycerides (TG) were measured by Olympus 2700 automatic 

biochemical standard analysis. Documentation of oral dosage of anti-diabetic drugs and 

records of hypoglycemic events and symptoms of strong hunger, palpitations, cold sweats, 

tremor, pale face were based on interviews and semi-standardized inventories. FG levels of 

≤3.9 mmol/L during monitoring were defined as hypoglycemic. All measurements were 

performed at baseline and at the 3-months study follow-up visit. 

  All normally distributed variables were expressed as mean ± standard deviation (m ± SD) 

and data were compared using a t-test. Group comparisons for discrete variables were 

performed using a chi-square-test. Differences were considered statistically significant at a p 

< 0.05 level. All data were analyzed with the Statistical Package for the Social Sciences 

(SPSS for Windows version 17.0). As this was an explorative pilot-study no adjustments for 

multiple testing were performed. 

  The second study (C. Li et al. 2017) was designed as a randomized controlled clinical pilot 

outpatient study. 46 persons with T2DM met the inclusion criteria and gave their written 

informed consent. They were randomly assigned to either the fasting group or control group. 

Study procedures and data collection were carried out at the outpatient department of the 

Immanuel Hospital Berlin, Department of Internal and Complementary Medicine and at a 

specialized diabetes outpatient clinic.  

  The fasting group received an initial fasting program followed by recommendations for a 

Mediterranean diet. The fasting program consisted of 2 pre-fasting days with moderate caloric 

restriction followed by 7 modified fasting days according to the method of Buchinger  

(Wilhelmi de Toledo et al. 2013) and subsequent stepwise re-introduction of ordinary food 

items over 3 days. Fasting took place only once in the 4 months period. During the initial 2 
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pre-fasting days subjects received a low-calorie (approx. 1200 kcal) and low-salt diet with 

intake of pure cooked rice and vegetables only. The fasting period started on the evening of 

study day 3 and lasted to the evening of study day 11. During the fasting period, participants 

received unrestricted amounts of water, herbal tea (no black or green tea), 200 ml fruit juice 

and small standardized quantities of light vegetable soup with a maximum total daily energy 

intake of 300 kcal. Participants were advised to drink at least 2.5 L of fluids daily. The fasting 

period was followed by three low-calorie diet days with stepwise reintroduction of solid food. 

A normocaloric diet was reached again thereafter and participants were then advised to follow 

the recommendations of a Mediterranean diet.  

  Participants allocated to the control group were advised to follow the principles of a 

Mediterranean diet and were offered participation in the fasting program after termination of 

the study (waiting list design). 

  During the study, participants continued their usual daily and professional activities. No 

other therapies were delivered. Compliance with the fasting procedure was recorded using 

personal interviews by study physicians. All participants received standard medical care as 

determined by their individual requirements.  

  All measurements were performed at baseline and at a follow-up visit after 16 ± 2 weeks on 

an outpatient basis. Subjects’ height and body weight were measured following a standardized 

protocol while patients wore light clothing and no shoes after an overnight fast. Body mass 

index (BMI) was calculated as weight [kg]/height2 [m2].  

Blood pressure and heart rate were measured using an automatic sphygmomanometer 

(Dynamap, Criticon, Norderstedt, Germany) after participants had rested in a seated position 

for 5 min. A blood sample was drawn at baseline and after 16 weeks. Insulin sensitivity was 

estimated with the homeostasis model assessment (HOMA) and calculated as fasting plasma 

glucose (mmol/L) x serum insulin (μU/mL)/25. Blood count and assays for blood lipids, 

haemoglobin A1c (HbA1c) and C-peptide were performed with standard methods. Serum 

concentrations of insulin were measured by immunonephelometric methods. Adverse events 

were monitored by standardized questionnaires.  

  As a pilot study it aimed to enhance the probability of success in the larger subsequent 

pivotal trial that is anticipated. It was not used primarily for hypothesis testing, but in 

explorative context. We hypothesized a significant beneficial effect of fasting versus diet on 

HbA1C. Further endpoints included serum glucose, blood lipids, blood pressure and quality of 

life and safety outcomes. The sample size was based on the pragmatics of recruitment, the 

necessities for examining feasibility and on the basis of the results of the previous 

uncontrolled studies (Li et al. 2013; Stange et al. 2013). We defined a minimum sample size 

of n = 30 participants. All statistical analyses were carried out on the basis of the intention-to-
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treat population after excluding the early drop-outs (participants that withdrew informed 

consent before beginning of the interventions). Missing data were not replaced. As this was 

not a confirmatory clinical trial we did not adjust for multiple testing.  

  If not indicated otherwise, results were expressed as means ± standard deviation. Change of 

values before and after fasting was calculated by Wilcoxon signed rank test. Group 

differences were calculated on mean change from baseline using Wilcoxon rank sum test. 

ANCOVA assumptions were checked in order to introduce some adjustment for the baseline 

differences between groups but found non normality of distribution using the Shapiro-Wilk 

test. Therefore and because of small samples size we used non parametric tests in the final 

analyses. When performing ANCOVA the overall results did not change relevantly. A p-value 

<0.05 was considered as statistically significant. All statistical computations were performed 

using the computing environment R (version 3.2.1). Additional software packages (xlsx, 

psych, ggplot2, tidyr, coin, car, ez, (all updated)) were used. 

  The third study (A. Michalsen and C. Li et al. 2013) was conducted as a prospective, 

controlled nonrandomized study. All participants were inpatients from two departments of the 

Immanuel Hospital Berlin specialized in the treatment of rheumatic and chronic pain diseases, 

(1) patients of the Department of Integrative and Complementary Medicine and, (2) patients 

of the Department of Internal Medicine and Rheumatology. The primary diagnosis and reason 

for hospital admission of all participants was primary fibromyalgia. The study sample 

consisted of consecutively admitted inpatients during a 9-month period, who regularly stayed 

14 ± 2 days in hospital for multidisciplinary treatment. 

  The conventional rheumatologic (RT) treatment consisted of a complex multidisciplinary 

treatment schedule with group physiotherapy, hydrotherapy, thermal therapy, psychosomatic 

therapy, aerobic exercise, pool exercise, cognitive behavioral therapy, and education. The 

Integrative and Complementary Medicine (IM) approach used the same treatment elements. 

In addition, fasting therapy and nutritional therapy supported by a group-based Mind-Body-

Medicine concept was applied. The patients of both departments received a similar global 

amount of treatments with a total of 1600 to 2200 treatment minutes within the 2-week 

hospital period. 

  The fasting method was adapted from the Buchinger fasting approach (Wilhelmi de Toledo et 

al. 2013). A fasting period with 7 to 8 days of subtotal caloric restriction (daily energy intake 

< 500 kcal) was predefined. Fasting was preceded by one or two prefasting days, using an 800 

kcal/day monodiet of fruit, rice, or potatoes according to patients’ choice. Fasting then began 

the following day with ingestion of an oral laxative, Natrium sulfuricum (“Glauber’s salt”, 

20–40 g). During fasting an enema or, if not wished by the patient, a mild laxative was 

applied every other day. The patients were recommended to drink 2-3 L of fluids each day 
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(mineral water, small quantities of juice, and herbal teas). Vegetable broth was taken at lunch. 

The daily energy intake during the fast amounted to 350 kcal/day. For breaking the fast an 

apple was eaten. The breakfast was followed by stepwise reintroduction of food with the aim 

of normocaloric intake by vegetarian meals on the third postfasting day.  

  Inpatient treatments for fibromyalgia syndrome are recommended by German S-3 guidelines 

(Häuser et al. 2009) and by health insurance companies for patients which do not respond 

adequately to outpatient care, including multimodal outpatient treatment. Patients are referred 

to both departments by internists, family practitioners and rheumatologists comparably with 

patients’ preference for Integrative Medicine and fasting treatment being the main criteria for 

choice of hospital department. 

  All measures were assessed by trained study nurses at baseline, after 2 weeks (at dismissal 

from hospital) and at study week 12 (10 weeks after dismissal). The primary outcome 

measure was the change in the Fibromyalgia Impact Questionnaire (FIQ) score from baseline 

to the end of the in-hospital intervention. The FIQ is a validated, multidimensional measure to 

assess the severity of fibromyalgia as rated by patients. The total score ranges from 0 to 100, 

with higher scores indicating more severe symptoms (Burckhardt et al. 1991). Global pain 

status was assessed additionally by asking the patients for the global severity of the disease-

related pain by means of a self-rating 100 mm Visual Analogue Scale (VAS) with a value of 

100 indicating maximum pain and 0 indicating no pain.  

  Pre-specified other secondary outcomes included (1) a 100 mm visual analogue scale for 

self-rated global quality of sleep; (2) the German version of the Spielberger State-Trait 

Anxiety Inventory (STAI), which consists of 20 items relating to state anxiety and 20 items 

relating to trait anxiety (Spielberger 1986); (3) the Bf-S Zerssen well-being scale, which 

measures momentary emotional well-being and consist of three answer categories with higher 

scores indicating lower well-being (Von Zerssen and Koeller 1976); (4) the German version 

of the Hospital Anxiety and Depression Scale (HADS)  (Barth and Martin 2005), a validated 

standard measure for anxiety and depression which uses a 14-item scale with seven of the 

items related to anxiety and seven related to depression (Snaith 2003); (5) the German version 

of the Pain Perception Scale for Adolescents (SES), which assesses sensory pain perception in 

chronic pain patients (Nagel et al. 2002). Subjects height and body weight were measured 

following a standardized protocol. BMI was calculated as weight (kg)/height2 (m). Seated 

blood pressure was measured after 5 min rest with a calibrated sphygmomanometer at the 

nondominant arm by trained nurses. 

  As the study was designed as a nonrandomized pilot study no sample size calculation was 

conducted. However, we planned to include 60 patients giving a study sample of about 50 

patients if assumed a drop-out rate of 15%. Baseline differences were calculated by Kruskal-
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Wallis test. All outcome criteria were analyzed by intention-to-treat. For each outcome we 

fitted a generalized estimation equation (GEE), analysis of covariance (ANCOVA) which 

included treatment group (binary covariate), and the respective baseline value (linear 

covariable) as independent variables. Treatment effects were estimated within these models, 

and reported as adjusted group differences including their respective 95% confidence intervals 

(CI) and p values. All p values were based on two-sided tests, and p < 0.05 was considered 

significant. All statistical computations were performed with SAS/STAT statistical software 

version 9.1 (SAS institute, Cary, North Carolina, USA). 

 

1.5  Results 

  Results will be discussed separately for the three studies. 

  In the first study (D. Chen and C. Li et al. 2012), a total of 60 persons were enrolled in the 

study, 30 in each group. There were no significant differences between the two groups at 

baseline. All patients in the intervention group completed the trial. 4 patients in the control 

group stopped the trial because of repeated hypoglycemic events. A similar decrease of 

weight was observed in the intervention group and the control group after 3 months.  

  Importantly, the VLCD combined with TCM decoction significantly improved the glycemic 

control and lipid levels, whereas the only VLCD induced slight improvement. Patients in the 

intervention group showed pronounced and clinically relevant decreases in the levels of FG, 

2hG, HbA1C, TC and TG, while patients in the control group only showed mild decreases of 

these parameters, resulting in significant group differences (Table 1). Moreover, occurrence 

of hypoglycemic events was also improved (Table 2). Throughout the study 4 patients in the 

control group dropped out because of repeated hypoglycemic events, while patients in the 

intervention group tended to be more capable of controlling appetite and no hypoglycemia 

occurred. Furthermore reduced acute hunger, and fewer symptoms of palpitations or tremors 

were observed. In addition, with the 3-month study period, much more patients in the 

intervention group had stopped their oral antidiabetics or decreased the dosage than the 

patients in the control group (Table 3). This indicates a superior clinical effect of the VLCD 

combined with TCM decoction for treating T2DM. 

   For the second study (C. Li et al. 2017), a total of 46 persons were enrolled in the study, 

with 23 in each group. 17 persons in the fasting group completed the entire fasting period. 2 

participants dropped out due to headache and gastric pain, respectively. And 4 more lost 

motivation to fast in the course of the program. Despite randomization there were some 

relevant baseline differences between groups for insulin sensitivity (p = 0.07), glucose (p = 

0.001) and diastolic blood pressure (p = 0.048). Baselines values for HbA1c, C-peptide, blood 

lipids, renal function and quality of life were balanced between groups. 
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  After 4 months, mean weight decreased by 3.5 ± 4.5 kg in the fasting group and by 2.0 ± 4.8 

kg in the control group. Fasting was accompanied by a significant decrease in abdominal 

circumference, systolic and diastolic blood pressure, and an increase in quality of life as 

assessed by the WHO-5. For all other metabolic outcomes, including HbA1c, insulin, HOMA-

index and blood lipids, the fasting group showed non-significant improvements than the 

control group with exception of mean total cholesterol which decreased non-significantly 

more in the control group (table 4). 

  48 participants were enrolled in the third study (A. Michalsen and C. Li et al. 2013): 20 in 

the department of Rheumatology and 28 in the department of Integrative and Complementary 

Medicine. Data assessments were complete for study visits 1 (baseline) and 2 (week 2). After 

12 weeks, data from 25 patients of the department of Integrative and Complementary 

Medicine and 17 of the department of Rheumatology were available. Patients of the 

Department of Rheumatology showed more serious symptoms compared to ones of the 

Department for Integrative and Complementary Medicine at the baseline level (Table 5). 

  The FIQ score decreased substantially in the Integrative Medicine Group and to a 

significantly greater extent compared to the Rheumatologic group after 2 weeks (Table 5). At 

12 weeks, the FIQ score increased again in both groups showing improvements of only 12% 

for the integrative and fasting approach and 6% for the control group, resulting in a 

nonsignificant difference between the groups. At 2 weeks, the Integrative Medicine group had 

greater mean improvements in all secondary outcomes and most pronounced in the scores of 

quality of sleep, pain, pain perception, and anxiety. At 12 weeks, the pain score and pain 

perception score only showed a trend towards a beneficial outcome for the Integrative 

Medicine group compared to the Rheumatology group. All psychological outcomes were 

better in the Integrative Medicine group compared to the Rheumatologic group, however 

group differences were reduced and no longer statistically significant with the exception of 

anxiety. All of the outcomes deteriorated again compared to the 2-weeks data resulting in 

mild mid-term treatment effects compared to baseline levels. 

 

1.6 Discussion 

  In the following section results from the three studies are discussed. 

  In D. Chen and C. Li et al. 2012, we evaluated the clinical effects of short-term modified 

fasting/VLCD combined with modified Ling-Gui-Zhu-Gan decoction on T2DM for the first 

time by means of a randomized controlled pilot study. The results demonstrate a clear and 

clinically relevant effect of this combined integrative treatment on improving glycemic 

control, need of anti-diabetic medication and reduction of hypoglycemic events.  
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  In China, the prevalence of diabetes mellitus is increasing rapidly. However, because of the 

large variety of ethnic groups and related lower energy dietary in China, heavy obesity is rare 

compared to Western countries. Modified fasting/VLCD is established as intensified dietary 

approaches to initiate weight loss processes and to improve weight control. Preliminary data 

also suggest that periods of fasting might be useful in improving insulin sensitivity and 

diabetic control (Henry and Gumbiner 1991). 

  Since Mc Garry (Mc Garry 2001) named T2DM as a “glycolipid disease” in 2001, the 

treatment of T2DM has shifted from a mere control of glucose levels to a control of glucose 

and lipids at the same time. Concomitantly, with improved glycemic control we found 

beneficial reductions in blood lipids in the patients of the intervention group. According to the 

knowledge of modern Chinese medicine, the pathogenesis of T2DM and hyperlipidemia is 

related to dysfunction of transportation and transformation of the spleen, resulting in 

insufficient metabolism of nutrients which then are thought to lead to an accumulation of 

mucus, fat and to dampness and turbidity. The Ling-Gui-Zhu-Gan decoction aims to warm 

and resolve mucus (wen-hua-tan-yin), to strengthen the spleen and to remove turbidity (jian-

pi-xie-zhuo). Hence, a combination of the modified Ling-Gui-Zhu-Gan decoction with 

fasting/VLCD may foster the renewing of the so called “spleen function of transformation and 

transportation” (Chen and Qin 2010).  

  In TCM it is believed that the spleen also governs processes of pharmacokinetics in human 

bodies based on the notion of homology of Chinese Medicine and food. So if the spleen 

shows dysfunction, this will have detrimental effects on metabolism and pharmacokinetics 

will also show pathological characteristics. Thus it might be the case that the TCM treatment 

also restores patients’ therapeutic responses to drugs and increase insulin sensitivity by 

recovering spleen function (Chen and Qin 2010). 

  The mean BMI of patients in this study was only slightly over 25 kg/m2. However, all 

patients adhered to and well-tolerated the modified fasting treatment. Therefore, we regard the 

combined treatment approach as suitable for nonobese T2DM patients. Yet, this integrative 

therapeutic concept should be further evaluated by differentiate the anti-diabetic effects of 

each single treatment module, and explore to what extend the results of this trial can be 

transferred to Western populations. 

  In the second study (C. Li et al. 2017), by randomized controlled pilot method we 

investigated for the first time the mid-term (4 months) clinical and metabolic effects of a 

prolonged (7 days) fasting therapy in patients with T2DM. The most pronounced effect was 

seen for the weight loss, blood pressure reduction and improvement of quality of life. An 

overall non-significant improvement on glucoregulation was found as well.  
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  Recent studies reported the beneficial effects of fasting and caloric restriction on blood lipids 

and glucose control, insulin sensitivity, receptor sensitivity of atrial natriuretic peptides and 

blood pressure in T2DM patients (Brandhorst et al. 2015; Malandrucco et al. 2012; Dessì-

Fulgheri et al. 1999; Li et al. 2013; Stange et al. 2013). Several possible mechanisms may 

explain the beneficial effects of prolonged fasting. Long periods of fasting represent a strong 

physiological stimulus and induce pronounced hormonal changes, e.g. stimulation of the 

HPA-axis that may be interpreted as a hermetic stress reaction (Longo and Mattson 2014) 

  In our study the one-week fasting period was a stand-alone intervention and the follow-up of 

4 months aimed to reveal any lasting effects of such an intervention. However, compared to a 

small study that assessed the effects of an 8-week continuous VLCD (max. 700kcal/day) 

(Steven and Taylor 2015) the weight loss and metabolic effect of the one-week fasting therapy 

were rather modest. All retrievable literature does not investigate clearly the role of length of 

fasting and its potential for lasting effects by periodic repeating of fasting or combining 

prolonged and intermittent fasting to assure optimal effects. However, we believe that for 

achieving more pronounced and stable effects in T2DM the prolonged initial fasting period 

should to be followed by an intermittent fasting scheme (for example: 2:5 per week; 4 days 

per months). 

  Beside the metabolic effects of the one-week fasting therapy, we found an increase in quality 

of life through the intervention. The mood and quality of life-enhancing effects of fasting and 

of calorie restriction have been described in earlier studies and several mechanisms have been 

suggested (Michalsen 2010), among them increased central serotonin availability, endorphin 

release and a modified sleep architecture. In an evolutionary context, mood-enhancement after 

several days of food deprivation seems to be an important beneficial psychological adaptation 

in the search for food and the chance for survival. In addition, the greater weight loss by 

fasting may have contributed to better quality of life. 

  Some baseline differences between groups despite the randomized group allocation may 

introduce bias in the group comparisons. We therefore performed ancillary statistical analyses 

with adjustments for the major baseline differences, which did not change the overall results 

and statistical significances. Nevertheless the interpretation of our data has to be done 

cautiously.  

  In conclusion, our findings indicate that a periodic fasting treatment might be useful in the 

management of diabetes type 2 and that further larger randomized trials are warranted. 

  In the third study (A. Michalsen and C. Li et al. 2013), with controlled nonrandomized trial 

we compared the effectiveness of two time- and attention-balanced inpatient multimodal 

treatment strategies: an Integrative Medicine approach that included fasting therapy versus the 

conventional Rheumatologic therapy. While patients in the Rheumatologic group were more 
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diseased at baseline, adjusted data analysis showed a more beneficial effect of the Integrative 

Medicine approach after 2 weeks for all of the clinical outcomes. At week 12, effects in both 

groups were reduced but still favored the Integrative Medicine approach. Thus, our results 

point to a relevant immediate effect of the Integrative Medicine approach while the long term 

effects appear to be only mild. 

  A recent study has evaluated the effects of a conventional multimodal inpatient treatment of 

3 weeks within the setting of a specialized Rheumatologic rehabilitation hospital (Michalsen 

and Kuhlmann 2006). For the outcomes that were used (Pain, HADS) the results of the 

Integrative Medicine approach used in this study were also favorable, thus confirming our 

results. However, only a few studies have investigated multimodal treatment programs for 

fibromyalgia that focus on Integrative and Complementary Medicine. A small uncontrolled 

study in 28 patients found an Ayurvedic program, also focusing on nutrition and mind-boy 

techniques, to be effective with a lasting effect up to 24 months (Rasmussen 2009). Yet, the 

treatment was not compared to another intervention, thus selection bias and unspecific effects 

were most likely contributing factors to the effect. 

  In this study, we found a partially persisting mood-enhancing effect in the integrative 

medicine group which may be related to fasting therapy. Previous research has documented 

mood-enhancing effects of caloric restriction and fasting. Several mechanisms including 

increased central serotonin availability have been described experimentally (Michalsen et al. 

2010). 

  In view of our documented effects and safety of the Integrative Medicine approach further 

research on the effectiveness of complex multimodal Integrative treatments and comparisons 

with standard care in fibromyalgia is warranted. Such a study should have a larger sample 

size, allocate patients randomly, and include an attention control for the fasting intervention. 

Here the conventional group could be deprived of some specific food ingredient without 

inducing fasting metabolism. As it is difficult to randomize patients into complete treatment 

settings due to patient preferences and obligations of cost coverage, also outcome research 

might be useful in benchmarking the best strategy in intensified treatment strategies of 

fibromyalgia. 
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