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Summary. In a prospective, open, uncontrolled 
study 25 patients infected with the human immun- 
odeficiency virus with chronic refractory diarrhea 
and either confirmed cryptosporidiosis (n = 7) or 
absence of demonstrable pathogenic organisms 
(n = 18) were treated with a daily oral dose of 10 g 
of an immunoglobul in  preparation from bovine 
colostrum over a period of 10 days. Among the 
7 patients with cryptosporidiosis, this treatment led 
to complete remission in 3 and partial remission 
in 2. Among the 18 patients with diarrhea and 
negative stool culture, complete remission of diar- 
rhea was obtained in 7 and partial remission in 
4. In the remaining 2 patients with cryptosporidio- 
sis and the 7 patients with diarrhea but  no demon- 
strable pathogens treatment produced no signifi- 
cant improvement  of  the diarrhea. Subsequent 
doubling of the Lactobin dose (2 x 10 g daily) in 
8 of the nonresponders led to complete remission 
in one case and at least partial remission in a fur- 
ther 4 patients. Treatment of refractory diarrhea 
with 10 g immunoglobulins from bovine colostrum 
per day constitutes an important  therapeutic ap- 
proach and led to complete (40%) or partial (24%) 
remission of diarrhea in 64% of the patients de- 
scribed here. 
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Chronic diarrhea not significantly affected by ther- 
apeutic measures can be life threatening in patients 
positive for human immunodeficiency virus (HIV) 
with advanced immune deficiency [5, 16]. Com- 
mon  diagnostic examinations in such persistent di- 
arrhea include repeated stool cultures and endos- 
copy of the lower intestinal tract with biopsies for 
cultural and histological examination [6, 14]. In 
a propor t ion of patients with diarrhea these diag- 
nostic procedures lead to detection of the responsi- 

Abbreviations: HIV = human immunodeficiency virus; AIDS = 
acquired immunodeficiency syndrome 

ble organisms and thus permit  specific treatment. 
Colitis due to cytomegaly virus and bacterial enter- 
iris can be successfully treated in this way [2, 17]. 
If  these diagnostic measures demonstrate no path- 
ogen, nonspecific antibiotic treatment is frequently 
attempted. In the case of persistent clinical symp- 
toms, use of the various peristalsis inhibitors is 
often the last remaining therapeutic option [5, 6]. 

In everyday practice two groups of patients 
with treatment-resistant diarrhea are of special im- 
portance. These are (a) those in whom pathogens 
are not demonstrated despite marked clinical 
symptoms and (b) those with confirmed crypto- 
sporidiosis. For the latter there is as yet no ac- 
knowledged therapeutic concept [14]. We report 
here on a series of HIV-positive patients complain- 
ing of chronic diarrhea, without demonstrable 
pathogens or with confirmed cryptosporidiosis, 
who were treated with a preparation from bovine 
colostrum, Lactobin (Biotest Pharma, Dreieich). 

Patients and methods 
In a prospective, open, uncontrolled study 25 HIV- 
positive patients suffering from chronic diarrhea, 
with negative stool cultures or with cryptosporidio- 
sis, were treated with Lactobin in the outpatient 
departments of the St. Georg General Hospital and 
the Universit/itsklinik in Eppendorf.  All patients 
had been suffering from at least three attacks of 
diarrhea per day for I month  or more. In every 
case at least one stool specimen was cultured in 
different medias and investigated for Salmonella, 
Shigella, Yersinia, Campylobacter, Chlamydia, and 
Cryptosporidium. In addition, in all patients colon- 
oscopy with biopsies of different sites with subse- 
quent histological, bacteriological, and virological 
investigations was performed. The histological 
slices were stained according to hematoxylin-eosin, 
periodic acid - Schiff, Giemsa, and Ziehl-Neelsen 
methods. After mechanical pretreatment the biop- 
sies for bacterial investigations were cultured like 
the stool specimens; the virological diagnosis was 
performed in human fibroblasts and green monkey 
kidney cell culture. 
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In 18 patients the results of  this diagnostic pro- 
cedure were negative. The macroscopy aspect of  
the coloscopy wass regular in 12 patients; in 6 cases 
there were patches of erythema. In the remaining 
7 patients cryptosporidiosis was diagnosed. In all 
7 cases the cryptosporidiosis was confirmed by 
biopsies; in addition, in stool specimens of 4 of 
these patients Cryptosporidium was found. In 3 of  
the 7 patients the macroscopy aspect of  the mucous 
membrane was normal; in 4 patients focal or con- 
tinuous erythema was seen. During Lactobin treat- 
ment and afterwards there was no endoscopy or 
diagnosis of  stool prescribed. In every patient 
treatment with 500 mg ciprofloxacin twice daily for 
at least 5 days was attempted without success be- 
fore commencing Lactobin therapy. 

The ages of  the 25 men admitted to the study 
ranged between 26 and 58 years (average 40 years). 
The complete clinical picture of acquired immuno- 
deficiency syndrome (AIDS) was seen in 16 pa- 
tients, while the other 9 belonged to Center for 
Disease Control stage IV C2. In 22 patients the 
number of CD4 lymphocytes was fewer than 100 
cells/nl and in the other 3 cases 110, 140, and 300 
cells/nl. In the history of  4 patients there occurred 
infections with opportunistic pathogens that also 
can cause diarrhea. These were cytomegalovirus 
retinitis in 2, cytomeglovirus colitis in 1, and Myco- 
bacterium avium infection of the respiratory tract 
also in 1 patient. 

After admission to the study each of the 25 
patients received 10 g Lactobin, which was dis- 
solved in warm water and taken on an empty stom- 
ach on ten consecutive mornings. A proportion 
of patients in whom 10 g Lactobin daily produced 
no complete or partial remission of diarrhea was 
subsequently treated with 10 g Lactobin twice dai- 
ly (morning and evening) for a further 10 days. 
During the Lactobin therapy the patients received 
no antibiotics or peristalsis inhibitors. The prepa- 
ration Lactobin (Biotest Pharma, Dreieich) is ob- 
tained from the colostrum of cows. A high titer 
of antibodies against a variety of organisms patho- 
genic to humans and animals was demonstrated 
in the preparation [19]. The solution, ready for 
drinking (100 ml), contains about 4.5 g IgG, 0.5 g 
IgM, and 1.5 g IgA. The prepared solution has 
a pH of  around 4.5. 

Therapeutic results were assessed after 5, 10, 
and (where applicable) 20 days of Lactobin treat- 
ment. Complete remission was defined as total re- 
mission of diarrhea at the time of assessment, while 
a reduction in the frequency of diarrhea b y 5 0 %  
or more was interpreted as partial remission. All 
patients who continued to experience more than 
half the original stool frequency were considered 
nonresponders. In 18 of the 25 patients no patho- 

gens were detected despite the diagnostic proce- 
dure described above. In the other 7 cases cryp- 
tosporidiosis was confirmed. In the 18 patients 
with diarrhea in the absence of demonstrable path- 
ogens the mean CD4 lymphocyte count was 76 
cells/nl, and 38 cells/nl in patients with cryptospor- 
idiosis. The differences were evaluated using the 
Wilcoxon (Pratt) test (two-tailed). 

Results 

In the 18 subjects with diarrhea and negative stool 
culture, 10 days of treatment with 10 g Lactobin 
daily per patient produced complete remission in 
7 (39%) and partial remission in 4 (22%) cases. 
In the remaining 7 cases (39%) diarrhea was essen- 
tially unchanged after 10 days of Lactobin treat- 
ment or had diminished by less than 50% (Ta- 
ble 1). The frequency of diarrhea in the 18 patients 
fell from 5.6 (median 5.0, minimum 4.0; maximum 
11.0) to 3.1 (median 2.5, minimum 0.0, maximum 
10.0; Table 2). According to the Wilcoxon (Pratt) 
test this difference was statistically significant (P = 
0.0003). 

In the 7 patients with cryptosporidiosis, 10 days 
of treatment led to complete remission in 3 (43%) 
and partial remission in 2 (28.5%). No improve- 
ment was noted in 2 patients (28.5%; Table 3). 
The frequency of diarrhea in these 7 patients fell 
from 9.4 (median 7.0, minimum 4.0, maximum 
25.0) to 3.7 (median 3.0, minimum 0.0, maximum 
11.0; Table 2). Again, the Wilcoxon (Pratt) test in- 
dicated the difference to be statistically significant 
( P =  0.0031). 

Table 1. Results of Lactobin treatment in patients with diarrhea 
and negative stool culture (n = :18) 

Lactobin dosage Complete Partial Non- 
remission remission responder 

10 g over 5 days 5/18 (28%) 3/18 (17%) :10/18 (55%) 
:10 g over 10 days 7/:18 (39%) 4/18 (22%) 7/18 (39%) 

Table 2. Change in stool frequency after Lactobin treatment 

Patients with Patients with 
negative cryptosporidiosis 
stool culture 
(n = :18) (n = 7) 

At start of treatment 5.6_+ 1.61 9.4 + 7.28 
(untreated) 
After 5 days of treatment 3.4_+2.62 3.9_+2.91 
with 10 g Lactobin/day 
After 10 days of treatment 3.:1 +2.73 3.7_+3.99 
with 10 g Lactobin/day 
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Table 3. Results of Lactobin treatment in patients with con- 
firmed cryptosporidiosis (n = 7) 

Lactobin dosage Complete Partial Nonresponders 
remission remission 

10 g over 5 days 3/7 (43%) 1/7 (14%) 3/7 (43%) 
10 g over 10 days 3/7 (43%) 2/7 (28.5%) 2/7 (28.5%) 

After the first 10 days had elapsed, 8 of the 
9 nonresponders were treated with 20 g Lactobin. 
Of these, 2 patients had cryptosporidiosis while 
the other 7 patients had diarrhea without demon- 
strable pathogens. 

The doubled Lactobin dose led to complete re- 
mission of  diarrhea in one case (previously diar- 
rhea without demonstrable pathogens) and to par- 
tial remission in another 4 cases (3 x diarrhea with- 
out demonstrable pathogens, 1 x cryptosporidio- 
sis). 

In patients with complete remission repeated 
diarrhea occurred in only 1 of 7 patients with initial 
negative stool cultures and in none of the 3 patients 
with cryptosporidiosis during a follow-up period 
of 4 weeks after withdrawal of Lactobin therapy. 

Out of  the total of  25 patients 6 reported minor 
intestinal symptoms such as nausea and flatulence 
after taking Lactobin, but in no case did this lead 
to premature discontinuation of treatment. No 
other side effects occurred. 

Discussion 

It is known from various in vivo and in vitro stu- 
dies that bovine as well as human colostrum pos- 
sesses broad-spectrum antimicrobial action [3, 4, 
8, 9, 18, 22]. It appears to be of  considerable im- 
portance that antibodies of bovine colostrum suf- 
fer hardly any inactivation by proteolytic processes 
during gastrointestinal passage [11]. In some of 
the reported treatment studies cows were initially 
vaccinated with various organisms to achieve a 
particularly high colostral concentration of certain 
antibodies [7, 12, 13, 20, 21]. Davidson et al. [1] 
reported on passive immunization with bovine hy- 
perimmune colostrum which significantly reduced 
the probability of  rotavirus infections in infants. 
Several teams have shown that diarrhea due to 
Escherichia coli could be treated very effectively 
with colostrum obtained from cows vaccinated 
against E. coli [7, 12]. Tzipori et al. reported the 
case of a 3-year-old boy with hypogammaglobulin- 
emia in whom cryptosporidiosis associated with 
severe diarrhea was successfully treated with bo- 
vine hyperimmune colostrum [20]. There are also 

first reports on the successful use of bovine hyper- 
immune colostrum for diarrhea due to cryptospori- 
diosis in patients with AIDS [13, 21]. Ungar et al. 
[21] reported on one patient with AIDS and Cryp- 
tosporidium-related diarrhea for more than 3 
months. After receiving bovine colostrum hyper- 
immune to Cryptosporidiurn the diarrhea disap- 
peared. Nord et al. [13] treated 3 patients with 
AIDS and cryptosporidial diarrhea with bovine 
hyperimmune colostrum. In one patient there oc- 
curred a reduction in diarrhea and in the concen- 
tration of oocysts excreted. In a second patient 
a modest decrease in oocysts excreted was ob- 
served. 

The exact mechanisms of action of colostrum 
have not yet been fully elucidated [21]. It may be 
assumed that the immunoglobulins present in the 
colostrum bind to potential pathogens or toxins 
in the intestinal tract and thereby facilitate their 
excretion. The content of  IgA, which is known to 
have a particular protective action on the mucosa, 
may be of special importance. It has also been sug- 
gested that IgGl,  which represents some 70% of 
the immunoglobulins of Lactobin [15], has an im- 
portant function in the mediation of local intestinal 
immunity [10]. 

In the study presented here the preparation 
used was derived from the colostrum of cows, 
which had not previously undergone specific im- 
munization. However, as cows are natural hosts 
of Cryptosporidium pathogenic to humans, it is not 
surprising that specific antibodies against these or- 
ganisms are found in the preparation [19]. 

The reported results have shown that in pa- 
tients with chronic refractory diarrhea and nega- 
tive stool culture daily treatment with 10 g Lacto- 
bin was able to produce complete remission in 7 
out of  18 cases (39%) and partial remission in 4 
(22%). In the remaining 7 patients (39%) the treat- 
ment yielded no improvement. It should be borne 
in mind, however, that the etiology of diarrhea 
is unclear in this patient group. It is quite conceiv- 
able that some cases of HIV-associated diarrhea 
with negative stool culture are not due exclusively 
to infection of the intestinal tract. However, diar- 
rhea in patients in whom oocytes of Cryptospori- 
dium are demonstrated in the feces is very likely 
to be caused by these organisms. In existing cryp- 
tosporidiosis complete remission with Lactobin 
therapy was obtained in 3 out of  7 and partial 
remission in 2 cases. 

It is striking that in 3 of the 4 patients with 
cryptopsoridia, in whom complete remission could 
not be achieved, daily stool frequency was 10 or 
above at the start of  treatment. Possibly in these 
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cases the Lactobin was present in the intestine for 
too short a time to cure the infection. 

After the first 10 days, the Lactobin dosage 
was doubled for a further 10 days in 8 of  the nonre- 
sponders. This Ied to complete remission of diar- 
rhea in one patient and to partial remission in an- 
other 4 patients. This raises the question of  wheth- 
er a higher dose or perhaps longer treatment might 
produce a higher response rate. 

As most forms of  treatment for cryptosporidio- 
sis have so far proven unsuccessful, treatment with 
a preparation derived from bovine colostrum con- 
stitutes a very important approach for this indica- 
tion. This applies equally to patients with negative 
stool cultures and to those who require urgent 
treatment until stool cultures are available, and 
specific antibiotic therapy can be instituted. 

Caused by the variability of  the clinical course 
of  chronic diarrhea, such an open study without 
an untreated control group has a limited signifi- 
cance. To verify the efficiency of  Lactobin treat- 
ment a placebo-controlled multicenter study is now 
being conducted. Further investigations about the 
mechanism of action, optimal dosage, and kinetics 
are needed. 
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Addendum 

After this manuscript had been accepted for publication in the 
Clinical Investigator, an article entit led" Treatment of diarrhoea 
in human immunodeficiency virus-infected patients with immu- 
noglobulins from bovine colostrum" by Rump et al. appeared 
in this journal [Clin Investig (1992) 70:588-594]. Although 
three of us are mentioned as coauthors, none of us knew that 
the manuscript had been submitted for publication by Rump 
et al. until the article had appeared. Seven of our cases were 
included in the publication by Rump et al. without our knowl- 
edge. 

A. Plettenberg, A. Stoehr, H.J. Stellbrink, H. Albrecht, W. Mei- 
gel 


