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Urogenital Tract Inflammation 
 

Gastrointestinal absorption of active constituents of Wobenzym plus gastro-protected tablets 

has been thoroughly investigated. Especially studies of Roots (1997, MU-695427) and Castell 

(1997) have clearly demonstrated gastrointestinal absorption following repeated oral 

administration and freely circulating native and active enzymes. Significant linear increase in 

maximum plasma concentration with increasing dosage was calculated from different studies. 

Rate of absorption is even higher when the amount of enzymes bound to plasma proteins is 

considered. Proteolytic activity of absorbed free and anti-protease-bound enzymes, interaction 

of complexes of enzymes and anti-proteases with cytokines, growth factors, hormones and 

cell surface receptors (e.g. protease-activated receptors, PAR) and reduction of pain threshold 

by proteases (Schaffler, 2002; Schaffler 2003) was reported.  Fast elimination of theses 

complexes and up- or down-regulation of immunological processes during acute and chronic 

inflammation are mainly responsible for the clinical efficacy of Wobenzym plus during 

adjuvant treatment for upper and lower urogenital tract inflammations.   

Efficacy of different enzyme-rutoside gastro-protected tablet combinations and bromelain, 

trypsin, as well as rutoside single substance preparations were evaluated in open-label and in 

controlled, randomized, prospective studies. Safety studies were also performed in healthy 

volunteers. Numerous data on efficacy and safety were even generated by large retrolective  

(Wittenborg, 2000) and market observation studies (Langenbahn, 2007). Phlogenzym gastro-

protected tablets (essentially identical to Wobenzym plus, refer to 2.7.1.1) are approved for 

the indication: “Adjuvant treatment in adults for inflammations of the Urogenital Tract”.  

Prospective, placebo- and reference-controlled studies on the treatment of patients with 

recurrent urinary tract infections and acute haemorrhagic cystitis with other enzyme-rutoside 

gastro-protected tablet combinations or single substances resulted in marked efficacy 

(Sökeland, 2001).  

 

 

1. Contribution of the Single Components in Phlogenzym to the Efficacy 

on Acute and Chronic Inflammation/Infection  

.  

1.1. Trypsin  

Subsequently, results from 5 clinical investigations performed with trypsin and 1 in combination with 

bromelain performed between 1956 and 1972 in urogenital inflammation are summarised. They favour 

the treatment with trypsin in urinary tract infections together with antibiotics and in chronic non-

specific cysto-urethritis either orally administered or used by instillation. Based on nonclinical and 

clinical results there is a rational for a contribution of trypsin in the efficacy of Wobenzym plus as a 

concomitant treatment in urogenital inflammation.   



1.1.1. Successful Intravenous Treatment of Urinary Tract Infections with Trypsin 

(Rapoport, 1956) 

Trypsin has been used intravenously in 3 cases of urinary tract infection. In two cases the offending 

organism was Staphylococcus albus, coagulase negative, in the third case Proteus vulgaris. The two 

cases infected with Staphylococcus albus had neither the history of urinary tract infection nor evidence 

of genito-urinary tract pathology as evidenced by accepted procedures. In the third case infected with 

Proteus vulgaris, known pathology existed before treatment and some abnormality persisted. In all 

three cases, symptomatic relief was obtained. In the two cases with Staphylococcus albus complete 

relief of symptoms did parallel sterile cultures following treatment. In the third case, the primary 

offending organism, Proteus vulgaris disappeared from the urine to be replaced by Procyaneus shown 

to be resistant to all antibiotics but clinical improvement was nevertheless marked. No clinical 

laboratory deviations were noted. The primary tuberculous process was not adversely affected 

(Rapoport, 1956).  

 

1.1.2. Successful Treatment of Cysto-Urethritis by Trypsin Installation (Kischeff, 

1958) 

Kischeff (1958) collected data of treating 30 patients by instillation of trypsin solution, suffering from 

several forms of chronic cysto-urethritis. They were convinced of the efficacy of this treatment, not 

only because of its disinfectant properties, but, on top of it, as an element capable of modifying the 

reaction of tissues. Being a proteolytic enzyme trypsin acts on necropsied cells pseudo-membranes, 

and deposits of real membranes. It does not touch the proliferative and structural alterations of the 

bladder and urethra. Neither cystic follicular, and oedematous changes of the mucous membrane, nor 

pseudo-polypi are influenced morphologically. All treated patients with the exception of five, 

suffering from chronic prostatitis, recovered completely, and were discharged with no urological 

symptoms. 

 

1.1.3. Treatment of Acute Aspecific Infection of the Genital Apparatus and Lower 

Urinary pathways with Oral Trypsin (Giovanni, 1968) 

Brief reference is made to the aetiopathogenesis of acute local inflammatory processes and to the 

histochemical reactions that they produce. The anti-inflammatory effect of various proteolytic 

enzymes is described, and special stress is laid on the completion and potentiation of such effect by 

association with antibiotics in the case of pepsin and chymotrypsin. A drug capsule consisting of an 

association of trypsin, chymotrypsin and tetracyclin hydrochloride was administered to 20 male 

patients with acute aspecific infection of the genital apparatus and lower urinary pathways. A second 

group of 20 patients were treated with other drugs and served as controls. On the basis of the time 

required to obtain a clinical cure (11.5 days vs. 18 days [Figure 1]; group 1: enzyme-tetracycline vs. 

group 2: reference treatment) the results clearly indicated that the new association was more effective 

than the other experimented anti-infective preparations.  



 

Figure 1:  Treatment of Patients with a Combination of Enzyme-Tetracycline (A) Compared 

with Reference Treatments with Other Medications (B).  

Mean duration of treatment 11.5 days with (A) and 18 days with (B).  

  

1.1.4. Treatment by Trypsin-Installation (Szelestei, 1968) 

 

A total of 96 patients have been treated successfully by an instillation of a trypsin solution (25 mg/ 15 

mL for 0.5 – 2hours) into the bladder (94 patients) or the renal pelvis (2 patients). As shown in Table 1 

in 92% of patients a successful treatment was achieved.  

Table 1:  Summary Tabulation of Efficacy Results  

Diagnosis No. of Patients Results No Success 

  Very good Good  

Cystitis chr.  
(granul. cystica, 
membr. etc.) 

28 14 8 6 

Cystitis after 
gynaecological 
Inflammation 

20 10 8 2 

Papilloma ves. urin. 4 4 - - 

Tu. vesicae urin. 24 12 12 - 

Reduced bladder 
capacity (Tbc., 
severe 
inflammation 

12 12 - - 

Other bladder 
changes  

5 - 5 - 

Conditon after renal 
pelvis surgery 

3 - 3 - 

Total 96 52 36 8 

Translated according to Szelestei, 1968. 

(Changed according to Giovanni, 1968) 

 



1.1.5. Clinical Effects of a Proteolytic Enzyme Combination of Bromelain and 

Trypsin on Urinary Tract Infections (Mori, 1972) 

The effect of Kimotab® (a preparation containing trypsin and bromelain) on urinary tract infection in 

gynaecology were examined, using the double blind method. From this investigation, the following 

results were obtained. It was found that Kimotab® tended to eliminate miction pain among the 

subjective symptoms of patients with urinary tract infection. It was also found that Kimotab® tended 

to decrease the white blood cells in urine of patients with urinary tract infection. It was further 

elucidated that Kimotab® improved the objective symptoms of patients with urinary tract infection. A 

side effect, diarrhoea, was encountered in one of the 28 subjects, but was a mild one (Mori, 1972). 

1.1.6. Clinical Effects of an Enzyme combination with Trypsin and an antibiotic in 

Urinary Infections (Rossi, 1972) 

Reference to the relevant pharmacological literature is followed by the presentation of results 

obtained with an antibiotic and enzyme association in 61 cases of urological infection. The 

preparation proved very effective. Tolerance was excellent and there were no side effects (Rossi, 

1972).  

 

1.2. Bromelain  

1.2.1. Efficacy and Safety of Bromelain in Acute Lower Urinary Tract Infection 

(Bacterial Cystitis) (Sökeland, 2001; MU-699801) 

Single enzymes/proteases (including bromelain) and rutoside have been compared to each other and 

placebo in a clinical trial with patients suffering from acute lower urinary tract infection (UTI) 

(Bacterial Cystitis). A total of 720 patients (about 90 per group) have been screened to result in 686 

patients randomised. Female patients with lower UTI documented by clinical symptoms (sum score of 

5 complaints ≥7 and dipstick urinalysis with leucocytes ≥ 10/µL and erythrocytes ≥5/µL. During study 

patients received a standard treatment consisting of Cotrimoxazol (thrimethoprim 160 mg, 

sulfametoxazol 800 mg) at a dose of 2 x 1 tablet per oral. Placebo treatment consisted of 3 x 2 tablets 

per oral looking identical to active ingredient tablets.  

Primary efficacy criterion was sum of 5 complaints: stranguria, dysuria, suprapubic pain, pollakisuria, 

and nycturia (on a 4 point scale). Secondary efficacy parameters were results of a dipstick analysis, 

amount of paracetamol tablets consumed as escape medication, time to freedom of complaints, and 

global judgement of efficacy by investigator.  

The 686 randomised female patients were aged between 17 and 78 years (group means between 39.1 

and 42.9 years), weighing between 67 and 139 kg (group means between 65.0 and 69.6 kg). In 422 

randomised patients (61.5%) the baseline Uricult
®
 test showed a “significant bacteriuria” (>10

5
 germs, 

target stratum), in 253 patients (36.9%) the baseline Uricult
®
 test showed a “no significant bacteriuria” 

(≤10
5
 germs), in 11 patients (1.6%) Uricult

® 
results were not available (these patient had discontinued 

with no or no certain intake of study medication. The baseline value of primary efficacy criterion 

(symptom sum score) showed good comparability for the intention-to-treat data set (ITT1 (first line 

analysis) with group means between 9.4 and 9.9.  



 

Figure 2: Symptom Sum Score Per Cent Change from Baseline at Day 7, Stratum >10
5
 Germs, 

Bromelain and Rutoside versus Placebo (Sökeland, 2001, MU-699801) 

Missing values replaced; data set: intention-to-treat 1 (ITT1), subgroup > 100,000 germs 

(Uricult
®
); Mann-Whitney statistic and confidence interval (CI) for superiority (97.5%-

CI, one-sided (0.29 / 0.71 = large difference; 0.36 / 0.64 = medium-sized (relevant 

difference; 0.44 / 0.56 = small difference; 0.5 = equality).  

 

A substantial decrease of the primary criterion symptom sum score (patient’s diary) was observed in 

the bromelain treatment group compared with placebo (per cent of patients with symptom score  = 0 at 

day 7 in patients with significant bacteriuria at baseline) (bromelain: 46.94% [23/49] versus placebo: 

28.00% [14/50]). Bromelain showed small-sized superiority versus placebo (MW = 0.5863 (Figure 2).  

Single treatment with bromelain resulted in efficacy in the treatment of female lower UTI and 

bromelain was well tolerated.  

1.1. Rutoside  

Efficacy and Safety of Rutoside in Acute Lower Urinary Tract Infection Bacterial Cystitis 

(Sökeland, 2001; MU-699801) 

Rutoside has been compared to placebo in a clinical trial with patients suffering from acute lower 

urinary tract infection (UTI) (Bacterial Cystitis) (see above paragraph: Sökeland, 2001). A substantial 

decrease of the primary criterion symptom sum score (patient’s diary) was observed in the rutoside 

treatment group compared with placebo (per cent of patients with symptom score  = 0 in patients with 

significant bacteriuria at baseline) (rutoside: 53.85% [21/39] versus placebo: 28.00% [14/50]). 

Rutoside showed superiority versus placebo (MW = 0.6308) (Figure 2).  

Single mono-treatment with bromelain resulted in efficacy in the treatment of female lower UTI and 

bromelain was well tolerated.  

 



Rutoside is a powerful anti-oxidants and effectively combat the harmful free radicals such as nitric 

oxide, released during the inflammatory process. Rutoside also suppresses the major inflammatory and 

proarthritic mediators of macrophage. This might be helpful in acute and recurrent ENT and UTI 

infections. The clinical trial on efficacy of rutoside in bacterial cystitis confirmed a clinical 

contribution of rutoside to the efficacy of Phlogenzym in theses indications.  

Summary on Effectiveness of the Single Components of Phlogenzym in Acute and Chronic 

Inflammation/Infection  

Pharmacodynamics properties of trypsin, bromelain and rutoside clearly are connected to mechanisms 

involved in acute and chronic inflammation/infection. Based on nonclinical data as anti-inflammatory 

active substances and the clinical efficacy in bacterial cystitis (Sökeland 2002) there is a clear rational 

for an at least additive clinical effect of each of the constituents of Phlogenzym.  

 

2. Clinical Efficacy of Phlogenzym in the Treatment of Acute and Chronic 

Inflammation/Infection  

As summarized before, all three components of Phlogenzym (trypsin, bromelain and rutoside) are 

known for their nonclinical anti-inflammatory and vessel stabilizing effects and clinical effectiveness 

in acute and chronic inflammation/infection (in part as supportive treatment to antibiotics). The 

applicant has thoroughly investigated the indications prostatitis and cystitis in clinical trials. As 

summarized below these pivotal studies confirm significant and clinical relevant treatment effects of 

Phlogenzym. Efficacy evaluation is based on symptoms, which are reducing patient’s quality of life in 

an extensive range. Thus, subjective complaints are chosen to prove efficacy of Phlogenzym as 

supportive treatment in addition to e.g. antibiotics to reduce the burden of disease of the patients.  

 

2.1. Significant Superior Efficacy of Phlogenzym as Adjuvant to Antibiotic Treatment 

of Recurrent Urinary Tract Infections Compared with Placebo (Schlüter, 1994, 

MU692411; Schlüter, 1996)  

The study of Schlüter, 1994, (MU-692411, Schlüter 1996) is a randomized, double blind, placebo-

controlled comparative study with two parallel groups each of 20 patients aged between 21 to 65 

years. Inclusion criteria were recurrent urinary tract infections (bacteriuria >10
6
/mL) for more than 

two and a half years with typical symptoms (e.g. pollakisuria, nycturia, dysuria, imperative strangury, 

painful micturition and supra-pubic pain); the recurrence rate was at least 4 x per year in both groups. 

All patients were treated with a broad range antibiotic (2 x daily 160 mg trimethoprim/800 mg 

sulfamethoxazole), usually for 5 days, with the exception of one and two patients, respectively in the 

active treatment group (6 days) and in the placebo group (10 days). The treatment in the two groups 

differed only by the “enzyme” treatment (active/placebo), which was usually given for 21 days in both 

groups at a daily dose of 3 x 2 of study medication for 3 weeks. Visits were planned for Days 3, 7, and 

14 of the trial therapy and at the end of the therapy on Day 21.  

The main criterion of efficacy was defined in the study protocol as the sum score of the six single 

symptoms pollakisuria, nycturia, dysuria, imperative strangury, painful micturition and supra-pubic 

pain at the end of therapy. Severity of pollakisuria was measured as “0” = non-existent, “1” = 

micturition of up to eight times, “2” = micturition nine to twelve times, “3” = micturition more than 

twelve and that of nycturia by assessing “0” = non-existent, “1” = micturition once, “2” = micturition 

twice to thrice, “3” = micturition more than thrice. Severity of all other symptoms was assessed by “0” 

= non-existent, 1 = mild, “2” = moderate, and “3” = severe. The symptom sum score was used both for 

comparing the baseline situation (no difference between the two groups) and as a success variable. The 

resulting range of score points was 0.0 to 18.0.  



The patient number was calculated using the computer program “N” of IDV, Gauting to confirm mean 

differences with a power of 1-β  = 0.80 at the level of significance of α = 0.05 as significant. It was 

assumed that the average sum index of the typical symptoms at the end of therapy would be at least 

2.0 score points in the Phlogenzym group (PHL) whereas, that of the placebo group (PLA) was 

assumed to be at least 4.0 score points. In order to secure this difference, a number of n = 36 cases was 

necessary. A potential dropout rate of 10% was added so that the number of cases equalled n = 40. 

Planned analyses and statistical tests were described in the study protocol as to perform two-sided 

differences between groups. A level of significance (α-error = 0.05), and a test power of 80% (β-error 

= 20%) were defined.  

There were no differences between the two treatment groups with regard to gender, age, height, 

weight; basic medical history data including frequency and first onset of a urinary tract infection. 

However, one patient in the placebo group had pyelonephritis, otherwise cystitis with or without 

urethritis, and in the active treatment group only cystitis or urethritis or both, i.e. only lower urinary 

tract infections were described as type of diagnosis. 

Table 2: Results of Efficacy Analysis between Phlogenzym and Placebo (Schlüter, 1994, 

MU692411)  

Parameter Baseline Day 3 Day 7 Day 14 Day 21 

Phlogenzym 10.8 ± 1.85   4.6 ± 1.61*   1.4 ± 0.99*   0.6 ± 0.50* 0.6 ± 0.50 

Placebo 11.4 ± 1.76 8.4 ± 1.90 5.4 ± 2.50  2.6 ± 1.85 1.0 ± 0.76 

*Significance on 0.01 % level in favour of Phlogenzym. 

One week after the start of treatment, an overall significantly more rapid decrease in the clinical 

symptoms was observed in the active treatment group (Table 2), which was also reflected both in the 

overall assessment by the physician and by the patients.  

The therapy with active medication additionally to the antibiotic therapy resulted in a more rapid 

remission of the symptoms in acute infection of the upper and lower urinary tract. One week after the 

start of treatment a pronounced and significant decrease in the total score for the symptoms by 

approximately 87% was determined.  

 

2.2. Significant Superior Efficacy of Phlogenzym in Patients with Chronic Bacterial and 

Nonbacterial Prostatitis Compared with Placebo (Schlüter, 1997, MU-694422, 

Schlüter, 1998)  

Efficacy and tolerability of Phlogenzym was investigated in patients with chronic prostatitis in a 

randomized double blind parallel group phase III clinical trial in a group of 80 males aged between 18 

and 72 years. Patients were recruited from the investigating general practitioner's clientele of patients 

after they had declared their informed consent and were diagnosed for chronic prostatitis. Further 

inclusion criteria were two relapses, at least, of chronic prostatitis during the previous year. Patients 

with non-inflammatory diseases of the prostate like adenoma or carcinoma, other complicating 

findings as urethral stenosis or prostatic concrements, other severe diseases, such as hepatopathy, 

nephropathy, thrombopathy and haemorrhagic diathesis.  

The following pain parameters and symptoms were evaluated: perineal pain, lumbar pain, inguinal 

pain, testicular pain, defecation pain, fever, increased miction frequency, strangury, dysuria, nycturia, 

and burning when urinating. For the intensity of pains and severity of symptoms the following code 

values were used: 0 = none, 1 = slight, 2 = medium, 3 = severe. Consequently, 33 points were the 

highest possible sum score of the single patient's pains and symptoms of the present prostatitis at any 

of the six examinations. A sum score calculated from the degrees of severity of the various kinds of 

pain and symptoms after two weeks of therapy was defined as the main efficacy endpoint for statistical 



evaluation. Additional secondary criteria were courses of pain and symptoms, prostate's consistency, 

results of urinalyses during the four-week treatment period, and global judgements of efficacy and 

tolerability by physician and patient. Laboratory parameters of the patients were determined at the 

beginning and the end of the treatment and adverse events were documented and evaluated as safety 

variables.  

Patients were treated for a period of four weeks with either PHL or PLA administered as 3 x times 2 

tablets per day. Patient's compliance to the test therapy was established by count of the tablets he 

returned after four weeks. During treatment observation six examinations were performed, the first at 

the beginning of patient's treatment followed by four follow-up-visits every week (Week 1 to Week 4) 

and a final visit four weeks after end of treatment with study medication (end of Week 8). The course 

of pain and symptoms characteristic for prostatitis was documented as well as urinalyses and 

palpations of the prostate's consistence.  Adverse events were recorded and treated only at the four 

follow-up visits between baseline and final examination. 

Sum score of the various pain evaluations and different symptoms was evaluated by confirmatory 

analysis by a one-sided test for difference. A level of significance of 5% (αerror 0.05), and a test 

power of 80% (βerror = 0.02) were defined. It was assumed that the sum score (with possible values 

between 0 and 33) after 2 weeks of therapy is reduced by about 5 points in the PHL group compared 

with placebo group. Determination of sample size was performed by use of the computer program "N" 

(IDV, Gauting, Germany) the sample size bad been calculated as the necessary number of patients for 

verification or falsification of the hypothetically postulated statistical difference, 5 points in sum score 

in favour of Phlogenzym. Seventy-six patients would have been needed exactly. By adding an 

estimated possible dropout rate of 5 % the sample size was filled up to 80 patients.  

Various tests were applied for the statistical evaluation. For determining the comparability of the two 

test groups at baseline, the Wilcoxon-Mann-Whitney V-test was used. The same test was used to 

evaluate the differences between groups. Fisher's exact test was applied to determine the frequencies 

of adverse events, and the Hodges-Lehmann estimator was calculated to prove the shift of the means.  

A total of 80 patients, 40 each, had to be randomised to the treatment groups Phlogenzym (PHL) and 

placebo (PLA). The two groups were subdivided into the two strata for the final evaluation: bacterial 

prostatitis (stratum 1) and nonbacterial prostatitis (stratum 2). The antibiotic sulfonamide medication, 

which was given to the patients of stratum 1 as indicated for bacterial prostatitis, did not interfere with 

the clinical trial medication.  

Table 3:  Sum Score and Per Cent Improvement in the Three investigated Patient Populations 

(Schlüter, 1997, MU-694422)  

 Baseline Week 1 Week 2 Week 3 Week 4 Week 8 

 PHL PLA PHL PLA PHL PLA PHL PLA PHL PLA PHL PLA 

 [%]1  [%] [%] [%] [%] [%] [%]  [%] [% [%] [%] [%] 

All patients 18.8 ± 

2.69 

18.5 ± 

3.05 

11.5 ± 

2.09 

13.8 ± 

3.22 

5.6 ± 

3.02 

9.2 ± 

3.50 

3.1 ± 

1.62 

5.5 ± 

2.99 

2.3 ± 

1.38 

3.6 ± 

2.34 

1.7 ± 

0.67 

3.0 ± 

1.72 

 - (n.s.)2 - (n.s.) 38.8* 25.4 70.2* 50.3 83.5* 70.3 87.8* 80.5 90.6* 83.8 

Bacterial 

Prostatitis 

20.4 ± 

2.27 

19.4 ± 

3.06 

11.2 ± 

2.32 

13.9 ± 

3.49 

5.1 ± 

4.16 

8.6 ± 

3.80 

2.4 ± 

1.50 

4.6 ± 

2.78 

1.8 ± 

0.73 

2.9 ± 

1.41 

1.5 ± 

0.82 

2.6 ± 

1.46 

 - (n.s.) - (n.s.) 45.1* 28.4 75.0* 55.7 88.2* 76.3 91.2* 85.1 92.6* 86.6 

Nonbacterial 

prostatitis 

17.7 ± 

2.39 

17.7 ± 

2.88 

11.7 ± 

1.92 

13.8 ± 

3.04 

6.0 ± 

1.82 

9.7 ± 

3.20 

3.5 ± 

1.56 

6.3 ± 

3.02 

2.6 ± 

1.64 

4.3 ± 

2.81 

1.8 ± 

0.51 

3.4 ± 

1.88 

 - (n.s.)2 - (n.s.) 33.9** 22.0 66.1* 45.2 80.2* 64.4 85.3** 75.7 89.8* 80.8 
1 % improvement, 2 n.s. = not significant; * = significant at the 0.1% level in favour of Phlogenzym; ** = significant at the 

1% level in favour of Phlogenzym.  

There were no differences between the two treatment groups with regard to gender, age, height, 

weight; basic medical history data. A total of 80 patients were available for analysis of the intent-to-

treat population and due to taking study medication the safety population comprised all 80 patients. 



Three patients prematurely discontinued the study due to high number of tablets to be taken, due to 

adverse events like diarrhoea and increase of complaints as well as feeling of being free from 

symptoms anyway. The per protocol population consisted of 77 patients.  

The mean sum score of all patients (main primary efficacy criterion) decreased from 18.8 (defined as 

100 %) at baseline to 5.6 (∆ 70.2%) after two weeks in the PHL group compared with a decrease in the 

PLA group from 18.5 (100%) at baseline to 13.8 (∆ 25.4%) after two weeks (Table 3). As shown by 

the Mann-Whitney statistics P(X<Y) + 0.5*(X=Y) = 0.7987, this sum score demonstrated a big 

relevant superiority of the therapy with PHL.  

In the populations with (stratum 1) and without bacterial prostatitis (stratum 2) differences between 

PHL and PLA were clearly detectable (Table 3). The average sum scores in bacterial prostatitis 

decreased from 20.4 (100 %) at baseline to 5.1 (∆ 75.0%) after two weeks in the PHL group compared 

with a decrease in the PLA group from 19.4 (100 %) to 8.6 (∆ 55.7%). The sum score in the 

nonbacterial population decreased from 17.7 (100 %) to 6.0 (∆ 66.1 %) after two weeks in the PHL 

group and from 17.7 (100 %) to 9.7 (∆ 45.2 %) in the PLA group. For both populations, differences 

between sum scores after two weeks resulted in a big relevant superiority of the enzyme (Mann-

Whitney statistics for bacterial prostatitis 0.7833 and for nonbacterial prostatitis 0.8333). 

Urinalyses improved in all patients, laboratory parameters remained mostly unchanged. As judged by 

the physician and the patients, the efficacy was "very good" to "good" in the PHL group and 

"moderate" to "unsatisfactory" in the PLA group. The tolerance was judged as "very good" to "good" 

in the PHL group and "good" in the PLA group.  

Thus, superiority of PHL was confirmed for the main efficacy criterion compared with placebo in all 

patients and the subpopulations with bacterial and nonbacterial prostatitis as well as for second 

efficacy parameters by statistically significant differences (p < 0.05) between PHL and PLA as well as 

in the stratum populations.  

 

2.3. Superior Efficacy of Phlogenzym in Acute Haemorrhagic Cystitis Compared with 

Placebo (Sökeland, 1997, MU-695416)  

The study conducted by Sökeland (1997, MU-695416) was a prospective, double blind, placebo-

controlled, randomized, multicentre clinical comparative study with two parallel groups comparing 

Phlogenzym with placebo. Patients of both sex and an age above 18 years were selected when they 

suffered from an acute haemorrhagic cystitis verified by clinical signs and urine status 

(bacteriuria/haematuria) and must be treated concomitantly with antibacterial medication. Patients 

were to be treated with the study medication either Phlogenzym or placebo until patient was free of 

symptoms or 10 days at the longest with 3 x 2 gastric juice resistant tablets daily. A common 

concomitant antibiotic therapy for 5 days (cotrimoxazol) with the options to either extend antibiotic 

treatment for 5 days or change treatment to another antibiotic in case of inefficacy or resistance to 

cotrimoxazol at the discretion of the investigator was obligatory. Paracetamol was allowed as escape 

medication and should be documented in the case report form.  

The primary efficacy criteria of the confirmatory study were the sum score of five complaints 

measured after one week of treatment and “time-to-freedom of 3 complaints”. The 5 complaints were 

rated according to the following point scales: 

 stranguria (0 = none, slight, moderate, severe),  

 painful micturition (dysuria) (0 = none, slight, moderate, severe), 

 supra-pubic pain (0 = none, slight, moderate, severe),  

 polyuria (0 = up to eight per day [normal]; 1 = nine to twelve per day [slightly more than normal]); 

2 = 13 to 16 per day [much more than normal]; 3 = more than 16 per day [very disturbing]),  



 nycturia (0 = micturition at night unchanged, 1 = 1 more per night, 2 = two to three per night, 3 = 

more than three per night).  

The second criterion “time-to-freedom of three complaints” was defined as time (days) to sum score of 

stranguria, dysuria and supra-pubic pains equal to zero. Secondary criteria for efficacy were fictitious 

inability to work, urine findings (midstream urine), cystoscopy, ultrasound investigation, sum of 

paracetamol tablets and global judgment of investigator and patient.  

The primary criterion (sum Score of 5 complaints) was to be analysed (α = 0.025) for superiority of 

Phlogenzym by Wilcoxon-Mann-Whitney test (one-side). The second criterion (time-to-freedom of 3 

complaints) was to be analysed by Peto-Wilcoxon test but only when a significant test result for the 

first criterion according to the principle of a priori ordered hypotheses was available. The Hodges-

Lehmann statistic was to be calculated as measure of relevance, the accompanying confidence 

intervals gave indications of the precision of the study. Data were analysed in the intent-to-treat 

population and confirmed by per protocol analysis.  

The number of patients was defined as N = 120 (N = 60 per group) based on the following 

assumptions: The standard deviation of the sum score of complaints (range 0 – 15) was assumed to be 

SD = 3 with reference to former studies. The relevant group difference to be detected was defined ad 

2, thus, the Cohen effects size was 2/3 = 0.66, which corresponds to “medium” to “large” difference. 

The power was fixed as 0.9, the error type I as α1-sided = 0.025 (or α2-sided = 0.05). A sample size of N = 

98 was calculated with the validated PC program N 2.2 (IDV Analysis and Study Planning, Gauting, 

Germany). The sample size was defined as N = 120 to compensate for possible dropouts or 

withdrawals and 24 patients per centre should be included for the multi-centre analysis.  

The following changes in the conduct of the study or planned analyses were performed.  

 Number of included patients was increased to 124 due to the detection of 8 patients who had not 

taken study medication at all;  

 Due to relapses detected in some of the patients the second analysis (time to freedom of 

complaints) was changed to including only patients who were definitely free of complaints.  

 Results showed an improvement of proportional decrease (sum score of complaints): The larger 

the baseline value, the larger the therapeutic effect. Therefore, additionally to the change from 

baseline transformation (for the confirmatory analysis) a more appropriate percentage change was 

performed for an analysis.  

 A responder/ non responder phenomenon was detected in the placebo plus antibiotic group with an 

assumed cut-off 7 to 8 sum scores: The values above that point show a good response whereas the 

values below show practically no improvement. A similar pattern was found in the PHL plus 

antibiotic group, there were detected, however, improvements in the responder and the non-

responder group. Additional exploratory analyses were performed with the strata sum scoresDay 1 = 

0 to 7 and sum scoresDay 1 > 7. Receiver operating characteristics (ROC) were calculated and 

graphically displayed for both strata.  

Of the 124 patients screened for inclusion 116 (58 patients each group) were treated (safety and intent-

to-treat population) with study medication. Due to premature discontinuation of 10 patients (PHL = 2 

[without reasons] and PLA = 8 [5 patients due to adverse events, 2 without reasons and 1 with further 

treatment declined on Day 2]).  The per protocol population resulted in N = 106 patients. There were 

no major protocol deviations detected except premature discontinuations.  

There were no differences between the two treatment groups with regard to gender, age, height, weight 

and basic medical history data. The main indication for inclusion in the study was acute haemorrhagic 

cystitis. All patients in the active treatment group and 98.3% in the placebo group had leucocyturia of 

≥10 leukocytes/µL, the limit value usually applied for the diagnosis. Furthermore, the nitrite sample 

was positive in 86.2% patients in the active treatment and in 69.6% patients in the placebo group. The 

urinary tract infection was diagnosed on the basis of the symptoms and the urinalysis. 



In both treatment groups sum scores of 5 symptoms decreased considerably (day 1 minus day 7) and 

Phlogenzym treatment attained a larger change from baseline (Day 1 minus Day 7) than placebo in the 

intent-to-treat population (Table 4).  

Table 4:  

Study medication Baseline (Day 1) Day 7 ∆ (Day 1 – Day 7) 

Phlogenzym 8.8 ± 3.41 1.4 ± 1.79 7.7 ± 3.83 

Placebo 9.2 ± 2.77 2.2 ± 2.10 6.8 ± 3.89 

One week after the start of therapy, faster reduction of clinical symptoms was observed in the 

Phlogenzym group, which was also reflected by the overall assessment by the patients, but not by that 

of the physician. The one-sided Wilcoxon-Mann-Whitney-U-Test of the sum score on day 7 (change 

from baseline did not results in a group difference (p = 0.2101), a small trend to superiority of 

Phlogenzym (MW =0.5440; CI95%: 0.4382 to 0.6498) was found.  

The second primary criterion of the protocol, time to freedom of 3 complaints, time to disappearance 

of the three main symptoms (pain on micturition, urinary urgency and supra-pubic pain), resulted in a 

significant difference (p = 0.0030, Peto-Wilcoxon) in favour of Phlogenzym. An additional analysis 

with appropriate percentage change values of index values resulted in a definite hint of superiority of 

the verum drug compared with placebo. The Wilcoxon results were P1-sided = 0.0096 and MW = 0.6253 

(CI95%: 0.5223 to 0.7283). Results of the centres were inconsistent but not relevant.  

A stratified analysis was performed with the two strata range 0 to 7 and range 8 and more of the 

baseline sum score. There was a good result for index values on Day 7 for Phlogenzym with the score 

range 0 to 7 (sum score: p = 0.0071, OR = 1.7542); for patients with higher baseline values there is 

little effect (sum score: p = 0.1761, OR 1.2413). For time-to-freedom of complaints, there was, 

however, a definite advantage in both strata (range 0 to 7: p = 0.0283, OR = 2.4677; range 8 to 15: p = 

0.0190,OR = 1.9320), whatever the baseline.  

Thus, Phlogenzym failed to fulfil the primary requirement for a priori formulated test procedure. The 

primary test was negative, but the second positive. Phlogenzym in combination with antibiotics 

supported the healing process in patients being less severely ill and the time to freedom of complaints 

was significantly reduced for all patients. 

 

3. Conclusion on Efficacy of Phlogenzym in Acute and Chronic 

Inflammation/Infection 

A total of 236 patients (N = 118 with Phlogenzym, and N = 118 with placebo) with recurrent infection 

of the upper and lower urinary tract or haemorrhagic urinary tract infection and chronic prostatitis 

(bacterial and nonbacterial) with mild to moderate severity were included based on sum score 

evaluation. Sum scores consisted of a collection of disease-specific symptoms relevant to recruit a 

representative patient population and to allow for an efficacy evaluation. Urinary tract infections and 

bacterial prostatitis were diagnosed on the basis of symptoms and urinalysis for bacteria. Patients were 

evaluated and controlled for further disease relevant parameters such as severity of inflammation 

(leucocytes or nitrite in haemorrhagic infections). Patients with urinary tract infections and those 

diagnosed for bacterial prostatitis were concomitantly treated with antibiotics. Thus, the populations 

included in the clinical studies allow for a relevant statement on efficacy. The same holds true for a 

double blind placebo-controlled clinical trial performed in female patients with lower urinary tract 

infections (bacterial cystitis) in 686 patients. Eight different groups have been compared with placebo; 

among them were single substance treatment groups with bromelain and rutoside and the combination 

of bromelain and rutoside (257 patients).  



Two double blind randomised studies demonstrated a statistically significant superiority of 

Phlogenzym over placebo, namely in recurrent infections of the upper and lower urinary tract (MU-

692411) and chronic prostatitis (MU- 694422).  

In recurrent infections of the upper and lower urinary tract a sensitivity analysis was carried out in 

accordance with recommendations of the Guideline ICH Topic E9 (Schlüter, 1994, MU-692411) and 

the original results were confirmed: 

Sum score index on Day 7 (mean): Phlogenzym 1.4 p < 0.0001 

 Placebo 5.4  

The relevant group difference of 4 points compared with baseline 11 points is regarded as relevant. 

Quotient formation of the mean values of placebo/verum to evaluate relevance of the means after 7 

days of treatment resulted in 3.857 corresponding to reduction of the mean value for placebo of 74 %. 

A look on the confidence interval after Sasabuchi and the formation of the standardized difference 

between the means and rating by Cohen confirmed more than large differences between Phlogenzym 

and placebo.  

The relevance of the results is also supported by the assessment of efficacy by the physician: while in 

the Phlogenzym group efficacy in all patients (100 %) was rated as "very good" or " good" (treatment 

success), efficacy was rated in the placebo group at 70 % of the patients as "unsatisfactory" and only 

in 5% of patients as "very good " or "good " (P < 0.0001). The clinical relevance of the results could 

be demonstrated at a high level.  

In chronic prostatitis (Schlüter 1997, 1998, MU 694422) a sensitivity analysis was carried out in 

accordance with recommendations of the Guideline ICH Topic E9 (Schlüter, 1997, MU-692411) and 

the original results were confirmed: 

Sum score index on Day 7 (mean): Phlogenzym 5.6 p < 0.0001 

 Placebo 9.2  

The relevant group difference of 3.6 points compared is regarded as relevant. Quotient formation of 

the mean values of placebo/verum to evaluate relevance of the means after 14 days of treatment 

resulted in 1.642 corresponding to reduction of the mean value for placebo of nearly 40%. A look on 

the confidence interval after Sasabuchi and the formation of the standardized difference between the 

means and rating by Cohen confirmed medium sized differences between Phlogenzym and placebo.  

The relevance of the results is also supported by the assessment of efficacy by the physician: while in 

the Phlogenzym group efficacy in 92.5% of patients was rated as "very good" or " good" (treatment 

success), efficacy was rated in the placebo group at 47.5 % of the patients as "unsatisfactory" or 

“worse” and only in 12.5% of patients as "very good " or "good " (P < 0.0001). The clinical relevance 

of the results could be demonstrated at a high level.  

The double blind randomised study of Sökeland (1997, MU-695416) in patients with acute 

haemorrhagic cystitis did not demonstrate the superiority of Phlogenzym over placebo in the first 

primary endpoint but in the second: time-to-freedom of complaints. Overall, the study of Sökeland 

(1997, MU-695416) must be interpreted as supportive study. The heterogeneity of the study sites is 

not relevant. In two main criteria superiority of Phlogenzym could be demonstrated at least 

descriptively plausible.  

Thus, results on superiority of adjuvant treatment of urogenital inflammation in patients with urinary 

tract infections and in chronic prostatitis for Phlogenzym are unequivocal. It may be concluded that 

the efficacy of Phlogenzym in the indication of “Supportive therapy in inflammatory diseases, e.g. of 

the urogenital systems” has been sufficiently demonstrated. Additionally, the contribution of 

bromelain and rutoside to the efficacy of Phlogenzym has been confirmed in bacterial cystitis 

(Sökeland, 2002). 


